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100 & 300 AREA UNIT MANAGER MEETING MINUTES

Groundwater and Source Operable Units; Facility Deactivation, Decontamination, Decommission,
and Demolition (D4); Interim Safe Storage (ISS); Field Remediation (FR); and Mission Completion

January 12, 2012

ADMINISTRATIVE

" Next Unit Mananer Meeting (UMM) - The next meeting will be held February 9, 2012, at the
Washington Closure Hanford (WCH) Office Building, 2620 Fermi Avenue, Room C209.

" Attendees/Delegations - Attachment A is the list of attendees. Representatives from each agency
were present to conduct the business of the UMM.

* Approval of Minutes - The December 8, 2011, meeting minutes were approved by the U.S.
Environmental Protection Agency (EPA), Washington State Department of Ecology (Ecology), and
U.S. Department of Energy, Richland Operations Office (RI).

* Action Item Status - The status of action items was reviewed and updates were provided (see
Attachment B).

* Agzenda - Attachment C is the meeting agenda.

EXECUTIVE SESSION (Tri-Parties Only)

An Executive Session was not held by RL, EPA, and Ecology prior to the January 12, 2012,
UMM.

100-K AREA REMEDIATION PROJECT MANAGERS MEETING

Portions of the 1 00-K Area Remediation Project Managers Meeting were added to the 100/300 Area
UMM agenda beginning in January 12, 2012. Attachment 1 provides status and information for the
activities. No issues were identified and no agreements or action items were documented.

100-F & 100-IU-2/100-IU-6 AREAS (GROUNDWATER, SOILS, D4/ISS)

Attachment 2 provides status and information for groundwater. Attachment 3 provides status and
information for Field Remediation activities. No issues were identified and no agreements or action items
were documented.

100-D & 100-H AREAS (GROUNDWATER, SOILS, D4/ISS)

Attachment 2 provides status and information for groundwater. Attachment 3 provides status and
informnation for Field Remediation activities. No issues were identified and no action items were
documented.
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164 471t

Agreement 1: Attachment 4 provides Ecology's approvals for use of staging areas at the 100-D-
100 and 11 6-H-S site. Ecology also acknowledges receiving information that the staging piles at
11 6-H-S are no longer in use, all waste has been removed, and that information closing the
staging pile areas has been included in the RSVP for the 1 16-H-S waste site that Ecology is
currently reviewing.

Agreement 2: Attachment S provides Ecology's concurrence that a camera and light can be used
to remotely perform the necessary weekly inspections of the two NaK specimens stored in the
shielded bunker at 100-D to meet the goal of keeping exposures to workers as low as reasonably
achievable.

Agreement 3: Attachment 6 provides the "Treatment Plan for 100-D Burial Grounds NaK"
approved by DOE and Ecology.

Agreement 4: Attachment 7 provides Ecology's approval of the staging piles and sampling
strategy for 100-D-30 remediation as shown on the Tier 2 Excavation Plan drawing 0100D-DD-
C0735.

Agreement 5: Attachment 8 provides Ecology's concurrence on the logic for selection of
potholes for 100-D-100 as well as the sampling approach.

100-N AREA (GROUNDWATER. SOILS, D4/ISS)

Attachment 2 provides status and information for groundwater. Attachment 3 provides status and
informnation for Field Remediation activities. Attachment 9 provides status and information for D4/ISS
activities at 100-N. No issues were identified.

Action Item 1: At the next UMM, DOE will discuss the potential sources of total organic
carbon detected at well 199-N-i 165 down-gradient from the 1 324-N/NA treatment, storage,
and/or disposal units.

Agreement 1: Attachment 10 provides concurrence by DOE and Ecology with the colonization
plan for 100-N-61 and 100-N-64.

Agreement 2: Attachment 11I provides the "Ex-Situ Bioremediation Plan Treatment Evaluation
Summary for Shallow Petroleum Waste Sites at 100-N."

100-K AREA (GROUNDWATER, SOILS)

Attachment 2 provides status and informnation for groundwater. Attachment 3 provides status and
information for Field Remediation activities. No issues were identified and no agreements or action items
were documented.

100-B/C AREA (GROUNDWATER, SOILS, D4/ISS)

Attachment 2 provides status and information for groundwater. Attachment 3 provides status and
information for Field Remediation activities. No issues were identified and no agreements or action items
were documented.
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300 AREA - 618-10/11 (GROUNDWATER, SOILS, D4/1SS)

Attachment 2 provides status and information for groundwater. No issues were identified and no

agreements or action items were documented.

300 AREA - GENERAL (GROUNDWATER, SOILS, D4/1SS)

Attachment 2 provides status and information for groundwater. Attachment 12 provides status of the 300
Area Closure Project activities. No issues were identified and no agreements or action items were
documented.

REGULATORY CLOSEOUT DOCUMENTS OVERALL SCHEDULE

No issues were identified and no agreements or action items were documented.

MISSION COMPLETION PROJECT

Attachment 13 provides status and information regarding the Orphan Sites Evaluations, Long-Term
Stewardship, River Corridor Baseline Risk Assessment, the Remedial Investigation of Hanford Releases
to the Columbia River, and a Document Review Look-Ahead. No issues were identified and no
agreements or action items were documented.

5-YEAR RECORD OF DECISION ACTION ITEM UPDATE

No changes were reported to the status of the CERCLA Five-Year Review action Items. No issues were
identified and no agreements or action items were documented.
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100/300 AREA UNIT MANAGER MEETING

ATTENDANCE AND DISTRIBUTION

January 12, 2012
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Balone, Steven N steven.balone@rI.doe.gov A3-04 DOE

Chance, Joanne C joannechance@rl.doe.gov A3-04 DOE Q e-&~'(.£ico

Charboneau, Briant L briant.charboneau@rl.doe.gov A6-33 DOE /

Clark, Clifford E cliffclark@rl.doe.gov A5-15 DOE

Dagan, Ellen ellen.dagan@rl.doe.gov A3-04 DOE

French, Mark mark.french@rl .doe.gov A3-04 DOE ________________________
Guercia, Rudolph F rudolph.guercia@rl.doe.gov A3-04 D6E 1-
Hanson, James P JamesPHanson@rl.gov A5-1 1 DOE

Louie, Catherine S catherine.louie@rl.doe.gov A3-04 DOE

Morse, John G JohnGMorse@r.gov A5-1 1 DOE

Neath, John P john.neath~rl.doe.gov A3-04 DOE

Post, Thomas thomas.post~rl.doe.gov A3-04 DOE

Sands, John P john.sands@rl.doe.gov A3-04 DOE

Sinton, Gregory L gregory.sinton@rl.doe.gov A6-38 DOE

Smith, Chris douglas.smith~rl.doe.gov A3-04 DOE

Thompson, Mike kenneththompson@rl.doe.gov A6-38 DOE /
Weil, Stephen StephenR Weil@rl.gov A5-15 DOE

Zeisloft, Jamie jam ie.zeisloft@rl.doe.gov A3-04 DOE

Bond, Fredrick FBON461@ECY.WA.GOV HO-57 ECO

Boyd, Alicia ABOY461@ECY.WA.GOV HO-57 ECO 4 ,{j
Goswami, Dib DGOS461 @ECY.WA.GOV HO-57 ECO

Huckaby, Alisa D AHUC461@ECY.WA.GOV HO-57 ECO

Jackson-Maine, Zelma ZJAC461 @ECY.WA.GOV HO-57 ECO

Jones, Mandy MJON461 @ECY.WA.GOV HO-57 ECO

Menard, Nina NMEN461@ECY.WA.GOV HO-57 ECO

Rochette, Elizabeth BROC461@ECY.WA.GOV HO-57 ECO

Seiple, Jacqueline JASH461 @ECY.WA.GOV HO-57 ECO

Smith-Jackson, Noe'l NSM1461@ECY.WA.GOV HO-57 ECO

Whalen, Cheryl CWHA461@ECY.WA.GOV HO-57 ECO

Teypi dY' Aqwax, -. 4qw---<

Buelow, Laura Buelow.laura.epa.gov Bl-46 EPA

Page 1 of 3



Gadbois, Larry E Gadboislarry@epa.gov Bl-46 EPA

Gerhart, Rebecca Bl_46 _EPA

Guzzetti, Christopher Guzzetti.christopher@epa.gov B-6 EPA

Lobos, Rod Lobsrod@epa.gov Bl-46 EPA

Adams, Margie R MR_Margie Adams@rl.gov R3-60 CH

Alexander, Deb DebraJDebAlexander@rl.gov E6-35 OH

Barrett, Bill F WilliamFBarrett@rl.gov E6-44 OH

Biebesheimer, Fred FrederickHBiebesheimer@rl-g R3-60 OH

Black, Dale Dale_GBlack@r.gov E6-35 OH

Borghese, Jane V JaneV Borghese@rl.gov E6-35 OH

Bowles, Nathan A. NathanBowles~crl.gov R3-60 OH

Day, Roberta E RobertaEDay@rlgov E6-35 OH

Dooley, David DavidEDooey@rl.gov R3-60 OH

Eluskie, James James A Eluskie@rl.cov R3-50 OH

Ford, Bruce H BruceHFord@rl.gov H-8-43 OH

Hartman, Mary J MaryJ_Hartman@rl.gov 136-06 OH

Hickey, Michael J Michael Hickey~a)rl.gov E6-44 OH

Kemner, Mark L Mark_L_Kemner~rl.gov R3-60 OH

Lee, Art K. ArtK Lee@rl.gov R3-60 OH

Piippo, Rob Robert-EPiipo@rl.gov H-8-12 OH

Petersen, Scott ScottWPetersen@rl.gov E16-35 OH

Rossi, Amadeo J AmadeoJRossi@rl.gov R3-60 OH

Smoot, John L John_LSmoot@rl.gov B36-06 OH

Toews, Michelle R MichelleRToews@rl.gov R3-60 OH

Triner, Glen C Glen_O-Triner@rl.gov E6-44 OH

Weekes, Dave C David 0 Weekes@rl.gov R3-50 OH

Winterhalder, John A John A Winterhalder@rl.gov E6-35 OH

Williams, Janice Janice D Williams@rl.gov E6-35 OH

Fruchter, Jonathan S john.fruchter~pnl.gov K6-96 PNNL

Peterson, Robert E robert.peterson@pnl.gov K6-75 PNNL

Cimon, Shelley scimon@oregontrail.net -- Oregon

Danielson, Al A.danielson@doh.wa.gov -- WDOH ~ K .
Utley, Randy Randell.Utley@doh.wa.gov -- WDOH

Lilligren, Sandra sandral@nezperce.org -- TRIBES

Vanni, Jean jvynerwm@hotmail.com -- TRIBES
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100/300 Area UMM
Action List

January 12, 2012

Open (0)1 Action Co cin~ Poet Ato Description Sttu
Closed (X) No. cine ~ jc

DOE will provide Ecology with a briefing on Open: 4/14/11;
0 10-18 RL J. Hnso 10-HR the applicability and status of bioremediation Action:
O 10-18 RL J. Hnso 10-HR of chromium and the associated feasibility

_________ ______ ______ ___ _____ ___________studies._______

DOE will provide Ecology with a briefing on Open: 12/8/11;
O 100-1 92 RL J. Hanson 100D the wells damaged by the flooding at 100-D. Action:
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100/300 Area Unit Manager Meeting

January 12, 2012
Washington Closure Hanford Building

2620 Fermi Avenue, Richland, WA 99354

Room C209; 2:00p.m. (NEW START TIME)

Administrative:

o Approval and signing of previous meeting minutes (December 8, 2011)
o Update to Action Items List
o Next UMM (2/9/2012, Room C209)

Open Session: Project Area Updates - Groundwater. Field Remediation. b4/ISS:

o 100K b4/ISS project (Ellen bagan, Steve Balone, Tom Teynor)
o 100-F & 100-IU-2/6 Areas (Greg Sinton/Tom Post/Jamie Zeislof t)
o 100-D & 100-H Areas (Jim Hanson/Tom Post/Joanne Chance)
o 100-N Area (Joanne Chance, Rudy Guercia, Mike Thompson)
o 100-K Area (Jim Hanson, Jamie Zeisloft)
o 100-B/C Area (Greg Sinton, Tom Post)
o 300 Area - 618-10/11 exclusively (Jamie Zeisloft)
o 300 Area (Mike Thompson/Rudy Guercia)
o Regulatory Closeout Documents Overall Schedule (John Neath, Mike Thompson)
o Mission Completion Project (John Sands)

Special Topics/Other

o 5-Year Record of D~ecision Action Item Update (Jim Hanson)

Adjourn
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ATTACHMENT 2
10OK AREA REMEDIATION PROJECT MANAGERS

MEETING MILESTONE STATUS

January 12, 2012

M-016-53 Complete the interim response actions for the 100 K Area within the perimeter
boundary and to the river for Phase 1 actions.
Due 12/31/2012, DOE Lead Ellen Dagan

Remedial Actions:
" Continued remediation at waste site 1 00-K-i 102 with the removal of the pipeline.

Completion of the remediation at waste site 100-K-102 will allow closure of the following
phase 1 waste sites: 100-K-18, 100-K-19, l00-K-34, 120-KW-5, 120-KW-7 and 1607-K3.

" Presented DOE-RL and EPA with the data from the 10 additional DPTs under the 105 -KE
Reactor.

" The RSVP for the 1 00-K-63 is being drafted and interim re-vegetation is being pursued.
* The VSI for Area AG, Zone 2 was submitted to DOE-RL and EPA for review.

Schedule Status: On schedule.

Agreements, Commitments and Actions:
DOE and EPA will continue to meet to discuss facility demolition and waste site remediation
scheduling per the integrated schedule revisions. To be scheduled by mid December.

DOE brief EPA on DPT results under the 105-KE reactor.

DOE provide EPA the cultural resource meeting schedule.

DOE will develop and provide a recommendation to EPA on the path forward for closure of Phase 1
waste sites in and around the KW Head House with respect to future revegetation of the area.



M-016-143 Complete the interim response actions for the 100 K Area within the perimeter
boundary and to the river for Phase 2 actions.
Due 12/31/2015, DOE Lead Ellen Dagan/Steve Balone

" Continued remediation at waste site 1 00-K-i 102 with the removal of the pipeline.
Completion of the remediation at waste site 100-K-102 will allow closure of the following
phase 2 waste sites: I100-K-97 and 1 00-K- 102.

" An MOA for remediation work on the 1 00-K Eastern floodplain at I100-K- 80, 1 00-K-8 i,
I100-K-83, and Il00-K-96 waste sites is under review by DOE and the Tribes.

Schedule Status: On schedule.

Agreements, Commitments and Actions:

M-016-OOC Complete All Response Actions in The 100 K Area
Due 12/31/2020, DOE Lead Tom Teynor

* Demolition of 1 90-KW is complete.
" Asbestos removal at 165-KE and 105-KE water tunnel.
* Demolition of 183.2 KE was not worked, remains 35% complete.

Schedule Status: On schedule.

Agreements, Commitments and Actions:

-MILESTONE D) ESCRIPTI N ~ DU EiY DOE SC~AD ~ iUEE
DATE STATUS-

M-016-186 Initiate Soil Remediation Under 12/31/2019 Steve Balone On Schedule
105KW Fuel Storage Basin
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100/300 Areas Unit Managers Meeting
January 12, 2012

General information on Aqiuifer Tube Sampling
The comprehensive, annual sampling event for FY 2012 was scheduled for October through December.
Sampling began in November and continued in December. Relative priority for aquifer tube sampling was
set so that tubes that were not sampled in FY 2011 (100-BC, 100-F7, Hanford Town Site, and fall event in
300 Area) get highest priority. However, higher river stage in December prevented sampling some tubes,
so sampling progressed to locations where the tubes are extended onto the bank for access at higher river
stages (e.g., 1 00-D). Recovery efforts include OT for current crews and consideration of additional crews.

The graph on the left shows numbers of individual aquifer tubes scheduled and sampled in each shore
segment. The graph on the right shows the total number of aquifer tube sampling trips (some tubes are
sampled multiple times in a year).

80 FY 2012 Aquifer Tube Sampling by Area FY 2012 Cumulative Tube Trips

70 o 22/01 ceue as of 12/29/2011 -

S60 ]sof 122/21 ____ 600

so 50 500

0' 40 400

E:: 20" E 200 -Scheduled-
10i 2 0 -Completed-

General information on Groundwater Sampling
The sampling organization reported delays in obtaining CERCLA groundwater samples scheduled for.
October. The wells completed successfully are reported in a table on the last page of this handout.
Primary contributors to delays include
the large number of samples scheduled FY2012 Cumulative Well Trips
during October, drilling activities as of 12J29/2011

continuing into FY 2012, and laboratory
issues being resolved at WSCF. 20
CHPRC is working to resolve the
backlog, the sampling should
significantly recover, since WSCF issues i20
were resolved and drilling is complete.
CHPRC is looking for additional ways to 10

enhance the recovery.
1000)

-WIPInned



100/300 Areas Unit Managers Meeting
January 12, 2012

100-FR-3 Groundwater Overable Unit - Bert Day / Mary Hlartman
(M-01I5-64-TO 1, 12/17/2011, Submit CERCLA RI/FS Report and Proposed Plan for the 1 00-FR-i1, 100-

FR-2, 100-FR-3, 100-IU-2, and 100-IU-6 Operable Units for groundwater and soil.)
Schedule Status - The new planned delivery date for the I100-FI U Draft A RI/FS Report to the
regulators is currently being re-evaluated based on 1 00-K comments. Field investigations are
complete.

RIIFS & PP: Activities continue on the document development. Team is currently planning an alternative
workshop in late January for both BC and F.

Twenty-six wells were sampled in November and December (delayed from October). This completed the
comprehensive, annual sampling event. Most of the data have been loaded into IJEIS and the rest are
expected in the coming month. Three wells near F reactor building are scheduled for semiannual sampling.

Hexavalent chromium concentrations in December were generally on trend with fall 2010 results, with the
exception of one anomalously low result that did not agree with total chromium results and is under
review. Only two wells had dissolved chromium concentrations above 20 jig/L, and the plume map will
look very similar to 2010. Nitrate, strontium-90, and TCE results from December also were consistent
with 2010 data with some exceptions in the new "temporary" wells, as discussed below.

Groundwater samples were collected from the two former vadose boreholes that were completed as PVC
wells, which are scheduled for semiannual sampling in FY 2012. Highlights of the data are tabulated and
discussed below.

Constituent f December 2011 Result Post-developrnein Characterization

199-45-55 (116-F-14 Retention Basins)
Hexavalent chromium U U

Nitrate 50.5 mg/L none
Strontium-90 270 pCi/L 285 pCi/L

Uranium 4.95 jig/L none
199-45-56 (Reactor Building)________________

Hexavalent chromium U 4 p~g/L (flagged B)
Nitrate 201 mg/L none

Strontium-90 80 pCi/L 23.7 pCi/L
Uranium 34.7 jig/L None

U = undetected
B = near detection limit

Strontium-90 concentrations in well 199-F-55 are the highest in 1 00-F. The well is located in the known
footprint of the strontium-90 plume. This is currently the only well near the 1 16-14 retention basins, but
nearby, decommissioned well 1 99-F75-3 had similarly high strontium-90 concentrations in the mid- I 990s.
Wells between 1 99-F5-55 and the river had no detectable strontium-90 in December. The nitrate,
hexavalent chromium, and uranium results from well 1 99-F5-55 were consistent with data from nearby
wells. TCE was undetected.
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100/300 Areas Unit Managers Meeting
January 12, 2012

Well 1 99-175-56, near the reactor C6303, 75-D
building, had higher strontium-90 Hexavalent Chromium (ug/l)

results than were detected in 20 0Dtc neet0C33M7-

characterization sampling. Nearby
wells have much lower Sr-90
concentrations (below DWS or below
detection limit). Nitrate concentrations 15 'M
were somewhat higher in well 199-F- .~

56 than in nearby wells. Uranium
exceeded the DWS; this was the only 9 0
well in 1 00-F to exceed the standard.
Uranium was not identified as aE
COPC in the 100-F work plan, but is R
monitored in numerous wells under 5

the routine groundwater SAP.
Uranium concentrations in nearby
well 199-F75-47 was 12.2 jig/L in
December (on trend with recent data). 0 .00 2.0 . 2.0 2012

1997 20 0320 0921
TCE was undetected in well 1 99-1F5- Year
56.

Twenty-four of 3 2 aquifer tubes along the 1 00-F shoreline segment were sampled in November or early
December 2011. Two additional tubes were sampled in September 2011. So far, only hexavalent
chromium data have been received for most of the tubes. Concentrations were all <1 0 gg/L, including the
two tubes where concentrations previously exceeded that level. Tube C6303 is located near the 100-F
chromium plume; tube 75-D is located far downstream.

100-HR-3 Groundwater Operable Unit - Bert Day / John Smoot
(M-1 15-70-TO 1, 11/24/2011, Submit feasibility study report and proposed plan for the 1 00-HR- 1, 1 00-HR-

2, 1l00-HR-3, 1 00-DR- I and I100-DR-2 operable units for groundwater and soil.)
Schedule Status - The new planned delivery date for the I]00-DIH Draft A RI/FS Report to the
regulators is currently being re-evaluated based on 100-K comments. Slug tests for the RI wells were
completed in December and these data are being analyzed.

(M- 16-111 C, Expand current pump-and-treat system at 1 00-HR-3 operable unit utilizing ex situ treatment,
in situ treatment or a combination of both to a total 800 gpm capacity or as specified in the work plan.)
Schedule Status - Completed 9/29/2011 with the startup of HXfacility. Currently HR-3 Operable Unit
pump and treat systems are running at a combined treatment rate of approximately 1050 gpm.
Milestone is complete based on letter from R to Ecology dated December 14, 2011, (12-AMCP-0036).

DX Pump and Treat system
o For the period December 1 through 31, 2011:

" The system treated 22 million gallons.
* Average treatment rate: 500 gpm
" The system removed 68 kg of hexavalent chromium.

o Design modifications are being prepared to protect the four wells on the flood plain from
damage in future high water events. Work packages are being prepared to repair the wells
and return them to service.

3



100/300 Areas Unit Managers Meeting
January 12, 2012

" HX Pump and Treat System,
" Operational Testing is complete (12/13) and the facility is now released for unrestricted

operations.
o December 1 through 31, 2011 performnance:

" The system treated 27 million gallons.
" Average treatment rate: 609 gpm
" The system removed 3.7 kg of hexavalent chromium

" HR-3 Treatment System was placed in cold standby on May 5, 2011.
" DR-5 Treatment System was placed in cold standby on February 28, 2011.
* ISRM Pond

o This topic was discussed at the November IAMIT meeting; follow-on discussions scheduled
at the January IAMIT meeting.

" RIIFS Activities
o Slug testing for the HR-3 RI/FS wells is complete and the data are being analyzed.
o A Borehole Summary Report is being prepared for the final RI well 199-D5-144 (C8668)
o Continue incorporation of RL comments on the RI/F S Report

Sixty-four of 67 aquifer tubes along the I100-D shore segment were sampled in December 2011. The
others did not yield water or were broken. Twenty-one of 59 tubes on the 1 00-H segment were sampled in
late December; sampling will continue in January.

100-NR-2 Groundwater Operable Unit - Bert Day / Deb Alexander
(M-01 5-62-TO1, 9/17/2012, Submit a Feasibility Study [FS] Report and Proposed Plan [PP] for the 100-

NR-1I and 100-NR-2 Operable Units including groundwater and soil. The FS Report and PP will
evaluate the permeable reactive barrier technology and other alternatives (petroleum reinediation) and
will identify a preferred alternative in accordance with CERCLA requirements.)
Schedule Status - Behind schedule. Field investigations are now complete with all well-
drilling/sampling work completed in September (discussed further below).

*RI/FS Activities
o Work has begun on the composite geophysical logs for the eight RI/FS wells drilled in

2011.
o Sampling data packages are still coming in from the last wells drilled. Available data from

the drilling activities are currently in review in preparation for writing the RI report.

100-KR-4 Groundwater Operable Unit - Bert Day / Chuck Miller

No substantial changes in groundwater contaminant concentrations were observed during December in
100-K Area monitoring wells.

" CERCLA Process Implementation:
o Resolution of regulatory review comments on the Draft A RI/FS and Proposed Plan

continues at this time. Preliminary comment responses have been submitted.

" Remedial Actions:
o KR-4, KX, and KW pump and treat systems are operating normally. The KW system is now

operating with SIR-700 resin modifications.
o October through December, 2011 perfonmance:

*The systems treated 97 million gallons.
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*The system removed 28.6 kg of hexavalent chromium

Modifications & Expansions
o ResinTech SIR-700:

" KW P&T continuing to operate on SIR-700 resin. Observations indicate satisfactory
function.

" Preparation of the draft Test Report
documenting the use of SIR-700 at KW
and KR-4 is ongoing.

o Well Realignment:
* Potential realignment of groundwater

extraction and injection wells is being
evaluated. This includes assessmnent of
Cr(VI) plume conditions in the eastern
portion of 1 00-K Area (e.g., vicinity of
well 199-K-i 182) as well as other plume
areas.

*Issues and Conditions Observed
o Well 1 99-K-3 6: A quantity of sand and gravel was found to have bridged within this

monitoring well during an effort to re-open the well casing on 12 December 2011. The
material was loosened, some was removed using a vacuum and the remainder fell to the
bottom of the well, allowing removal of the remaining HydrostarTrm pump components from
the well. A camera inspection confinned that the remnainiing well casing appears to be
undamaged. About eight feet of sand and gravel remain in the bottom of the screened
interval and efforts will be made to remove as much of this material as possible and return
the well to service. Photos of the well recovery activity and observed conditions inside the
well casing are shown below. RL and PRC will schedule a briefing on this well in January
2012.

Well Maintenance Staff Removing the Remaining In-Well Pump Components from Well 199-K-36.

4

Soil Adhering to Casing Walls at 8.7 ft bTOC. Possible Ferric Hydroxide Deposits in
Screen at 85.4 ft bTOC

o Cr(VI) in Groundwater in Vicinity of 1 00-N Area. Hexavalent chromium has been
observed in groundwater in the vicinity of 1 00-N Area for some time.

5
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o .Examples of monitoring wells in the 1 00-N vicinity that have exhibited hexavalent
chromium (measured as either Cr(VI) or as total chromium in filtered samples) include:

" 1 99-N-7 1, which has exhibited variable concentrations from -2 to -10 ug/L since
the 1990s

" 199-N-74, which has exhibited variable concentrations from -10 to -3 0 ug/L since
1990

" 199-N-52, which has exhibited variable concentrations from -6 to -9 ug/L since the
1990s

" 199-K- 15i1, which has exhibited concentrations ranging from -5 to -5 0 since 2007
" 199-N-i 18, which has exhibited variable concentrations ranging from -2 to -10 ug/L

since the 1 990s.
The concentrations are variable and reported detections are not consistent, but in some
instances have exceeded the interim remedial action RAOs. This condition has not been
fully described and analysis for Cr(VI) in the vicinity of 1 00-N has not been consistent over
the years, however, the observed Cr(VI) in groundwater likely originated from historical
discharges of cooling water at the 11 6-K-2 Trench. These historic discharges were
expected to have produced a widely-dispersed groundwater mound that would have
extended inland and down-stream along the river for a considerable distance. Current
estimates of groundwater movement suggests that the Cr(VI) in the vicinity of 100-N is
probably not presently moving into 1 00-N, but rather has existed in that area for some time
and is part of the widely-dispersed Cr(VI) observed at numerous locations in all directions
around 1 00-K Area.

100-BC-5 Groundwater Operable Unit - Bert Day! Mary Hartman
(M-01 5-68-TOI, 11/30/2011, Submit CERCLA RI/FS Report and Proposed Plan for the 100-BC-i, 100-

BC-2 and 1 00-BC-5 Operable Units for groundwater and soil.)
Schedule Status - The new planned delivery date for the 100-BC Draft A RJ/FS Report to the regulators
is currently being re-evaluated based on 1 00-K comments. Field investigations are complete.

RI/FS & PP: Activities continue on the document development. Team is currently planning an alternative
workshop in late January for both BC and F.

No new groundwater monitoring results to report. The comprehensive annual sampling event is scheduled
for January 2012.

Twelve of 26 aquifer tubes were sampled in December. Others were either under water, or frozen. They
will be attempted again in early 2012. So far, only hexavalent chromium results have been received from
the December sampling event. Results were consistent with previous trends, ranging from undetected to 20
ug/L. The highest concentrations (among recent data received to date) were at tube site 05 (near water
intake), where concentrations are on a declining trend.
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05-D, 05-M
Hexavalent Chronium (ug/l)
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300-FF-5 Groundwater Operable Unit - Marty Doornbos/Virl~inia Rohay
M-015-72-TO0I (due December 31, 2011) "Submit CERCLA RI/FS Report and Proposed Plan for the 300-
FF-2 and 300-FF-5 Operable Units for groundwater and soil."

* M-0lI 5-72-TO 1 milestone was completed on December 27, 2011.
* RI/FS report (DOE/RL-201 1-99) Draft A delivered to DOE-RL on December 21, 2011 and to EPA

and Ecology on December 27, 2011.
" Proposed Plan (DOE/RL-20 11-47) Draft A delivered to DOE-RL on December 21, 2011 and to

EPA and Ecology on December 27, 2011.

The 300-FF-5 Groundwater OU includes the groundwater impacted by releases from waste sites associated
with three geographic subregions: 300 Area Industrial Complex, 618-11 Burial Ground, and 618-10 Burial
Ground/3 16-4 Cribs. Principal controlling documents are:

0 300-FF-5 OU operations and maintenance plan (DOE-RL-95-73, Rev. 1, 2002)
* 300-FF-5 OU sampling and analysis plan (DOE/RL-2002-l 1, Rev. 2, 2008)
* 300 Area RI/FS work plan (DOE/RL-2009-30, Rev. 0, 2010)
* 300 Area RI/FS sampling and analysis plan (DOE/RL-2009-45, Rev. 0, 2010).

300 Area Industrial Complex - The semi-annual comprehensive sampling event scheduled for December
has been completed for more than half of the wells; sampling will continue in January. There are no
significant changes since the December unit manager meeting report.

618-Il Burial Ground - The tritium concentrations in samples collected in December are consistent with
historical trends and expectations.

618-10 Burial Ground/3 16-4 Cribs - The most recent results for groundwater samples from wells 699-S6-
E4K and 699-S6-E4L near the 618-10 Burial Ground do not show any evidence of groundwater
contamination resulting from the excavation activities initiated at this site in March 2011 (e.g., as a result
of application of water for dust control). However, this conclusion is tentative pending results from
additional groundwater monitoring scheduled for December (but not yet completed).

Wells sampled in December 2011
7
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Summary of Wells Sampled in the River Corridor Areas Durin irDecember 2011
Week 100-BC 100-K 100-N 100-DIHl 100-F 300 Area

1-4 Dec 11 697-3699-97-43B 699-58-24 399-3-18
6997233699-97-48B 699-66-23

5-11 Dec 11 199-F8-4 399-1 -1 A
199-F5-1 399-1-I0B
199-F5-47 399-1-16B
199-F5-44 399-1-16A
199-F5-55 399-1-18A
199-F5-6 388-1-17A
199-F5-46 399-1-17B
199-F7-1 399-1-18B
699-13-1 E
699-1 3-2D

______________699-1 3-3A
12-18 Dec 11 199-N-52 699-98-49A 699-88-47

199-N-173 699-93-48A 199-F5-54
699-95-45
699-94-43
699-94-41
699-95-51
199-HI -33
199-HI -35
199-HI -40
I199-HI1-37
199-HI-32
699-95-48
1 99-D4-62
1 99-H4-1I2C
1 99-H3-4
699-97-48C
699-96-52B
1 99-D4-48
199-H5-1A
199-H4-16
199-H4-1 0
1 99-H4-5
1 99-H4-45
199-H4-13
1 99-H6- 1
1 99-H4-48
I 99-H3-2A
1 99-H3-3
199- D2-6
I199-D5-33
199-D5-18
199-D5-16
199-D5-15
199-D5-13
1 99-H3-5
I199-D8-71
199-D5-106
1 99-D8-70

______________ ___________ _____________ ___________1 99-D4-31 ________ _______
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Summary of Wells Sampled in the River Corridor Areas Durin December 2011
Week 100-BC 100-K 100-N 100-D/ll 100-F 300 Area

1 99-D4-22
1 99-D4-36
1 99-D5-34
1 99-D4-4
199-D2-1 1
1 99-D4-38

______________ __________1 99-D3-2

19-25 Dec 11 199-K-22 699-101-45 399-3-33
199-K-149 699-97-45 399-3-6
199-K-i50 699-98-43 399-3-9
199-K-185 699-97-51IA 399-3-12
199-K-196 699-100-43B 399-3-20
199-K- I 19A 699-99-41 399-4-14
199-K-197 699-99-44 399-4-12

399-4-10
399-4-9
399-4- 15
399-4-7
399-8-1
399-8-3
399-5-4B
399-8-5A
399-1-1
399- 1-2
399- 1-6
399- 1-7
399-2-1

25-31 Dec 11 699-97-43C 399-1-11
699-97-45 B 399-1-15
699-98-46 399-1-23
699-98-51 399-1-54
199-H 1-42 399-1-55
199-HI-27 399-1-56
199-HI-25 399-1-57
199-H I-i1 399-1-58
199-H 1-43 399-1-8
199-HI-38 399-3-18
199-HI-36
199-HI-34
1 99-H3-2C
1 99-H4-64
1 99-H4-63
1 99-H4-4
1 99-H4-75
1 99-H4-70
1 99-H4-69
1 99-H4- iSA
199-HI -45
1 99-H4-76
1 99-H4-77
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December AuferK Tubes

t7AT--7-S C621 { D-49-

AT-3-7-S C6231 DD-49-4

I AT-3-8-S C6235 DD-49-2
AT-3-8-M C6234 DD-44-3
AT-3-7-M Unsuccessful C6233 DD-44-4

Redox-3- Unsuccessful
67-M 4.6 DD-43-2

Redox-4-
67-S 3.0 DD-43-3

66-D 6.0 DD-42-2

66-M DD-39-1 DD-42-3
68-S IDD-39-2 DD-42-4

IRedox-2-
68-M 6.0D-41

Redox-1-DD4-
68-S 3.3 DD-41-2

Redox-1-
68-D 6.0 DD-41-3

62-M AT-D-1-S C6275
Redox-3- Unsuccessful

74-D 3.3 DD-16-4
75-D 38-D DD-16-3

76-D 38-M C6282
77-D C6272 C6281

01-M IAT-D-1-D DD-06-2
AT-B-I-M AT-D-1-M jDD-06-3
04-D AT-D-3-S AT-D-5-M
C6229 Unsuccessful AT-D-3-M AT-D-5-D
C6228 Unsuccessful AT-D-3-D C6282
C6227 Unsuccessful AT D-2-S j C6281
03-D Unsuccessful AT-D-2-M IDD-06-2
AT-B3-2-D) Unsuccessful 1F AT-D-4-S FDD-06-3
05M AT-D-4-M AT-D-5-M
05-S Unsuccessful AT-D-4-D ~ AT-D-5-D)
C7724 C6266 C7648

C7725 Unsuccessful C6267 C7645

C7726 C6268 C7646
~06-S C6271 C7647

06-M Unsuccessful C6269 C6278
06-D Unsuccessful C6270 DD-12-2 Unsuccessful
C7780 36-D DD-12-4

C7781 Unsuccessful 36-M DD-15-2
C7782 36-S DD-15-3

05-D Unsuccessful DD-50-2 DD-15-4
C7719 Unsuccessful DD-50-1 DD-17-2

10
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C7720 Unsuccessful DD-50-3 DD-17-3
C7718 DD-50-4 47-D Unsuccessful
12-D DD-49-1 I47-M
AT-H-2-D) AT-H-3-D) 48-M
AT-H-2-M AT-H-3-S 48-S
AT-H-2-S C7649 49-D
AT-H-1-D) C7650 C6296
AT-H-1-M C6297
AT-H-i-S C6299
C6293 C6300
45-S C6301
45-M

45-D
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January 12, 2012 Unit Manager's Meeting

Field Remediation Status

100-B/C

*Completed remediation. at 100-C-7
-100-C-7, 352,000 bank cubic meters removed, excavation depth 85 feet
*Continued remediation efforts at 100-C-7: 1
- 100-C-7: 1, 545,000 bank cubic meters removed, excavation depth 70 feet

*Continued load-out activities
- Truck and pup, 172,000 tons
- ERDF cans, 77,000 tons
- LDR material, 41,000 tons

*MSA continued engineering design for relocation of high voltage transmission
line. Excavation permit complete

100-D

*Continued demolition, processing and load-out at 100-D-50:7 (stage 2)
*Completed excavation of 100-D-77 (tier 2)
*Continued equipment set-up and validation for NaK treatment at 1 18-D-3:2
*Continued sampling at 100-D-77 (tier 2)

100-F

*Completed excavation adjacent to the southern concrete tunnel wall at 100-F-57
to groundwater

*Continued final closeout activities for remaining waste sites
*Began backfill
*Continued gravel removal from the CTA
*Continued truck and pup load out from 100-F-57 stockpiles
*Radcon trailer (MO 1140) demobilized

100-H

o No activities being conducted at 100-H at this time

100-K

" Continued final cleanup activities at trenches I and N
(downpostinglsurveyinglsamplinglspot removal)

" Continued orphan site cleanup work (600-029, 128-K-i)
" Began equipment decontamination activities



100-N

*Continued excavation and load-out at UPR- 100-N- 13, UPR- 100-N-26, 1 00-N-23,
100-N-60, 100-N-63, 120-N-3 and the Golf Ball Area and collocated waste sites
(UPR- 100-N-4, UPR- 100-N-5, UPR- 1 0-N-8, UPR- 1 0-N-25, UPR- 100-N-3 1
and 116-N-2)

*Initiated verification sampling at 100-N-33 and 100-N-47
*Technical meeting with Ecology held on 1/9/11 on in-situ bioremediation 90%

design

618-10 Trench Remediation

*IH and Respiratory Program issues continue to be worked
*Working noise exposure issues. Performing baseline noise monitoring
*Performed mock-ups, procedure walkthroughs, and readiness for "in trench"

bottle processing
*Working on readiness activities for Load-out activities, including container

loading/unloading training

100-IU-2/6

Milestone Sites
*Completed all site revegetation
*Completed TPA milestone

Non-Milestone Sites
*As resources available remediate the two IU suites available.
*Waiting for completion of cultural review prior to remediation at the I farmstead

sites.
*Waiting for completion of cultural review prior to remediation at the RI White

bluffs sites.
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A WCH Document Control 162977
From: Saueressig, Daniel G

Sent: Tuesday, December 20, 2011 12:13 PM

To: AWCH Document Control
Subject: FW: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Please provide a chron number. This email documents a regulatory approval.

Thanks,

Dan Saueressig
FIR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Kapell, Arthur (ECY) [mailto:akap461@ECY.WA.GOV]
Sent: Tuesday, December 20, 2011 10:39 AM
To: Saueressig, Daniel G
Cc: Post, Thomas C; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P; Boyd, Alicia; Menard,
Nina
Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Dan,

Ecology appreciates your efforts to identify those waste staging piles that have been operating without
having received prior approval. We acknowledge receiving notification of two staging piles associated
with the 100-D-100 and 116-H-5 sites which began operation prior to receiving approval.

You have indicated that "compensatory actions" have been taken at WCH to ensure that in the future
staging piles receive approval before operating. These actions are:

Management has issued a standing order requiring the manager of environmental
compliance/services approve any waste staging area before it gets used. In addition, the project
startup checklist used by the field engineers is being updated to ensure they have regulator
approval prior to setting up a staging area in addition to noting and planning for the expiration
date. In addition, Julian and I (Dan Saueressig) will be meeting monthly to status our active
staging areas and ensure the project is able to close them in a timely manner.

The steps outlined here will hopefully serve to circumvent any future need to approve a staging area
subsequent to beginning its operation. Note that the operation and termination of these staging piles
must be done in accordance with section 4.5.2 of the 100 Area RDR/RAWP (DOE/RL-96-17, Rev. 6). This
includes the provision that the staging piles must not operate for more than two years as measured
from the first time remediation waste was placed into the piles. Within 180 days after the operating
term of the staging pile located in a previously uncontaminated area expires, the staging pile must be
closed in accordance with substantive provisions of 40 CFR 264.258(a) and 40 CFR 264.111, or 40 CFR
265.258(a) and 40 CFR 265.111. This includes removing all remediation waste, contaminated

12/21/2011
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containment system components, contaminated structures and equipment, and leachate.

Your notification concerning the staging piles at the two sites include:

Staging Pile at 100-D-100
Prior to beginning operation on August 16, 2011 the area of the staging pile was surveyed and the

perimeter bermed. Additionally, there are no waste sites in this area and the area does not coincide

with any orchard lands.

Staging Pile at 116-H-5
A staging/stockpiling area was identified on initial drawings briefed to Ecology on August 24, 2006.

Additional staging was requested in an email to Ecology on November 17, 2008, although it is uncertain

as to whether this request was approved. The staging piles received a total of four rock trucks of

material, on December 1 and 2, 2008. The last of the waste material was loaded out on July 20, 2009.

Closure documents for the 116-H-S waste site, which includes the staging pile, are currently under

review.

Ecology approves the use of the indicated staging areas for the 100-D-100 and 116-H-S sites. Ecology also

acknowledges receiving information that the staging piles at 116-H-S are no longer in use, all waste has been

removed, and that information closing the staging pile areas has been included in the RSVP for 116-H-S waste

site that Ecology is currently reviewing.

Please enter this approval into the minutes at the next UMVM.

Artie Kapell
Nuclear Waste Program
Washington State Department of Ecology

(509) 372-7972
(509) 372-7971 Fax

From: Saueressig, Daniel G [mailto:dgsauere@wch-rcc.coml]
Sent: Thursday, December 15, 2011 6:41 AM
To: Kapell, Arthur (ECY)
Cc: Post, Thomas C; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P; Boyd, Alicia (ECY)
Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Artie, per our discussion yesterday, you asked for the reference related to ensuring we keep workers exposure

ALARA. 10 CFR 835, Section 1001 discusses the need to keep workers exposure as low as reasonably
achievable.

Also at the meeting yesterday, I committed to providing you some information on compensatory actions we're

taking to ensure that we don't exceed a time limit for a waste staging area in the future. Management has issued

a standing order requiring the manager of environmental compliance/services approve any waste staging area

before it gets used. In addition, the project startup checklist used by the field engineers is being updated to

ensure they have regulator approval prior to setting up a staging area in addition to noting and planning for the

expiration date. In addition, Julian and I will be meeting monthly to status our active staging areas and ensure the

project is able to close them in a timely manner.

Finally, the characterization data for the anomalies that were staged in the 11 8-D-3:2 anomaly area has been
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placed on the FTP drive for you and Noel to review in regards to the COPO's list we are proposing as part of the
verification work instructions for closing this area.

Thanks and give me a call if you have any question.

Dan Saueressig
FIR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Saueressig, Daniel G

Sent: Tuesday, December 13, 2011 6:44 AM

To: 'Kapell, Arthur (EGY)'; Boyd, Alicia

Cc: Post, Thomas C; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P; Zacharias, Ames E

Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Artie/Alicia, the 2 NaK specimens are currently being stored in a shielded bunker in a High Radiation Area/High
Contamination Area due to the extremely high radiological dose associated with this material. This makes

* conducting weekly inspections difficult as our radiological control organization mandates keeping exposure to
workers As Low As Reasonably Achievable (ALARA).

Since we don't want our workers receiving unnecessary exposures, we plan to install a camera and light into the
bunker during this weeks inspection so that future inspections can be done remotely. In addition, since worker

* safety and ALARA concerns make getting up close to these containers a safety issue, we labeled the bunker with
dangerous waste and major risks labels, instead of the individual containers.

Let me know if you have any concerns with this approach.

Thanks,

Dan Saueressig
FIR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Saueressig, Daniel G
Sent: Thursday, December 01, 2011 9:15 AM

To: 'Buelow. Laura @epamail.epa.gov'; 'Kapell, Arthur (ECY)'; Boyd, Alicia

Cc: Post, Thomas C; Neath, John P; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P

Subject: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Laura/Artie/Alicia, I met with EPA and DOE last Wednesday regarding the anomaly staging area at 1 00-D and
Dennis Faulk suggested we put together a schedule for when we believe we can process and remove the
remaining waste from this area.

Attached is a schedule and short summary detailing when we believe we can disposition and dispose of the
remaining material at the anomaly staging area at 1 00-D. The schedule is based on getting approval to treat the
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NaK test specimens by today. Discussion with Robin Varlen at Ecology indicates that they will be in a position to
approve the NaK treatment plan today.

Let me know if you have any questions or concerns. If you are okay with this schedule and summary, I'd like to
document the path forward at the next UIM

Thanks,

Dan Saueressig
FR Environmental Project Lead
Washington Closure Hanford
521-5326

«<File: Staging Pile Summary_12_1_11 .doc «<File: POW - SSNF Summary.pdf >
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A WCH Document Control 163033
From: Saueressig, Daniel G

Sent: Thursday, December 29, 2011 8:37 AM

To: AWCH Document Control
Subject: FW: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 1 00-D
Please provide a chron number. This email documents a regulatory agreement.

Thanks,

Dan Saueressig
FIR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Post, Thomas C [mailto:thomas.post@RL.gov]
Sent: Thursday, December 29, 2011 8:36 AM
To: Saueressig, Daniel G
Cc: Landon, Roger J; Wilkinson, Stephen G
Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Dan,

I concur for DOE.

Thank you.

Tom Post

From: Saueressig, Daniel G [mailto:dgsauere@wch-rcc.com]
Sent: Thursday, December 29, 2011 6:24 AM
To: Post, Thomas C
Cc: Landon, Roger J; Wilkinson, Stephen G
Subject: FW: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Tom, do you concur that performing weekly inspections remotely with a camera is acceptable? So far we
have been opening the lid and inspecting the containers weekly, as we're trying to get everything ready
for remote inspections. Let me know if you concur.

Thanks,

Dan Saueressig
FIR Environmental Project Lead
Washington Closure Hanford
521-5326

12/29/2011
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From: Kapell, Arthur (ECY) [mailto:akap46l©ECY.WA.GOV]
Sent: Tuesday, December 20, 2011 8:46 AM
To: Saueressig, Daniel G
Cc: Boyd, Alicia
Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Dan,

Should it be logistically possible to perform the necessary weekly inspections of the 2 NaK specimens stored in
the shielded bunker by using a camera and light, I concur that this approach would meet the goal of keeping
exposure to your workers as low as reasonably achievable. Please also seek the concurrence of the Department
of Energy in this matter.

Artie Kapell
Nuclear Waste Program
Washington State Department of Ecology
(509) 372-7972
(509) 372-7971 Fax

From: Saueressig, Daniel G [mailto:dgsauere@wch-rcc.com]
Sent: Tuesday, December 13, 2011 6:44 AM
To: Kapell, Arthur (ECY); Boyd, Alicia (ECY)
Cc: Post, Thomas C; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P; Zacharias, Ames E
Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Artie/Alicia, the 2 NaK specimens are currently being stored in a shielded bunker in a High Radiation Area/High
Contamination Area due to the extremely high radiological dose associated with this material. This makes
conducting weekly inspections difficult as our radiological control organization mandates keeping exposure to
workers As Low As Reasonably Achievable (ALARA).

Since we don't want our workers receiving unnecessary exposures, we plan to install a camera and light into the
bunker during this weeks inspection so that future inspections can be done remotely. In addition, since worker
safety and ALARA concerns make getting up close to these containers a safety issue, we labeled the bunker with
dangerous waste and major risks labels, instead of the individual containers.

Let me know if you have any concerns with this approach.

Thanks,

Dan Saueressig
FIR Environmental Project Lead
Washington Closure Hanford
521-5326
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From: Saueressig, Daniel G

Sent: Thursday, December 01, 2011 9:15 AM

To: 'Buelow.Laura~epamai.epa.gov'; 'Kapell, Arthur (ECY)'; Boyd, Alicia

Cc: Post, Thomas C; Neath, John P; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P

Subject: SCHEDULE FOR DISPOSITON ON ANOMALOUS WASTE AT 100-D

Laura/Artie/Alicia, I met with EPA and DOE last Wednesday regarding the anomaly staging area at 1 00-D and

Dennis Faulk suggested we put together a schedule for when we believe we can process and remove the
remaining waste from this area.

Attached is a schedule and short summary detailing when we believe we can disposition and dispose of the

remaining material at the anomaly staging area at 1 00-D. The schedule is based on getting approval to treat the

NaK test specimens by today. Discussion with Robin Varljen at Ecology indicates that they will be in a position to

approve the NaK treatment plan today.

Let me know if you have any questions or concerns. If you are okay with this schedule and summary, I'd like to

document the path forward at the next UIMM.

Thanks,

]Dan Saueressig
FR Environmental Project Lead
Washington Closure Hanford
521-5326

«<File: Staging Pile Summary)_111 .doc «><<File: POW - SSNF Summary.pdf
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162852
AWCH Document Control

From: Saueressig, Daniel G
Sent: Monday, December 12, 2011 6:45 AM
To: AWCH Document Control
Subject: SUPERSEDES CCN 162836; NAK APPROVAL (DOCUMENTS A REGULATORY

AGREEMENT)

Attachments: NAK TREATMENT APPROVAL.PDF

Please chron the attached approval. I believe this should supersede the previous email.

Thanks,

Dan Saueressig
FIR Environmental Project Lead
Washington Closure Hanford
521-5326

NAK TREATMENT
NPPROVAL.PDF (1..

From: A WCH Document Control
Sent: Wednesday, December 07, 2011 1:04 PM
To: Saueressig, Daniel G
Subject: CCN 162836; NAK APPROVAL (DOCUMENTS A REGULATORY AGREEMENT)

Web-Viewable Link:
httr)://DMPOlI.wch-rcc.com/ucm/(iroups/ias/(cdocctl/(oeneral/documents/em/l 96331 6.pdf
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TREATMENT PLAN
FOR

100-D BURIAL GROUNDS NaK

1.0 INTRODUCTION

During remediation of the 1 00-D/1 00-DR burial grounds, numerous pieces of suspect spent
nuclear fuel (SSNF) were identified and segregated. these items were segregated from the
other waste streams until they could be fully characterized to determine if they were indeed
spent nuclear fuel (SN F). The process of characterizing these items included collecting gamma
spectrum information (In Situ Object Counting System) for each, determining mass, collecting
dimensional information, performing detailed videography for visual inspections, and recording
any unique identifiers (e.g., serial numbers). This collection of data was then compared to
known SNE reference material, including comparison of serial numbers when available, to
confirm if the suspect item was actually SNF. Once this evaluation was completed, confirmed
SNF was segregated from test specimens that were determined not to be SNF for shipment to
the SNE storage facility- at 105-KW.

2.0 BACKGROUND

During the course of this characterization process, two discrete test specimens were identified.
The unique identifiers assigned to each of these specimens by Washington Closure Hanford
(WCH) are 11 8D3-SSNF-01 8 and 11 8D3-SSNF-026. These test specimens were part of a
series of experiments during 1 00-DR Reactor operations to help determine the failure
mechanism of zircaloy-2 clad fuel elements. Survey results identified low levels of removable
contamination on the exterior surfaces of the test specimens. The design of the test specimens
consists of uranium capsule(s) (1.47% enriched by weight in 018 and 1.60% enriched by weight
for 026) centered in a tube with a small annular space around the capsules and an "expansion
chamber" at one end. The annular space was filled with a eutectic alloy of sodium and
potassium commonly referred to as NaK. The purpose of the expansion chamber was to allow
the NaK to expand when heated without pressurizing the test assembly to the point of failure.
To ensure the inner uranium capsules were evenly heated, NaK was used as heat transfer
material in these test specimens.

Both test specimens, 018 and 026 (Figures 1 and 2, respectively), are similar in design but with
unique characteristics. The design differences were to capture different variables for the same
objective, the determination of cladding failure mechanisms. Each specimen is expected to
contain between 10 and 16 cc of NaK, based on historical documentation (see HW-67264 and
HW-63513 for additional specifications on the design for each specimen).

NaK, because it is a eutectic alloy, remains liquid at room temperature. It is a pyrophoric
material that is highly water reactive and can form potassium oxides (K20) or super oxides,
(KO)2, when contacted by air. The super oxides can become shock sensitive when combined
with organics.
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Offsite treatment for these two test specimens was investigated but not available due to the
combination of radioactive material and reactive material, Nak.

3.0 TREATMENT PROCESS

The processing area will be set up to minimize the spread of contamination and the release of
airborne radioactivity from the work area. The work will be performed within a high-efficiency
particulate air- (HEPA-) ventilated enclosure that is operated under negative pressure. The
ventilated enclosure is being used in conjunction with separate containments set up within the
enclosure where the NaK deactivation and test specimen disassembly work will be performed.
During this NaK treatment and disassembly process, secondary containment will be provided for
items containing liquid waste to prevent a spill of potentially contaminated material to the
environment.

The NaK deactivation process takes place in the containment vessel that has a vacuum system,
which, by design, will provide negative air flow inside the vessel when it is opened to remove the
test specimens after drilling.

The test specimen disassembly is conducted in a NaK disassembly system (NDS) within a
containment that is designed to create an inert atmosphere for the test specimens during the
disassembly process. Nitrogen is introduced to inert the NDS containment atmosphere, and the
containment is ventilated through a HEPA-filtered exhauster located inside the.HEPA-ventilated
enclosure.

Only one test specimen will be processed at a time, and on different days.

3.1 NaK DEACTIVATION

Each of the two specimens will be subjected to a NaK deactivation process in a type of
containment vessel known as the Valkyr Mark Ill (Figure 3). The Mark IIl vessel is a
schedule 40 carbon-steel 6-in, pipe that is 24 in. long with a class 150 door closure mechanism
built to American Society of Mechanical Engineers (ASME) standards. The Mark Ill door
closure is rated for 320 psig at 250 OF. The Mark Ill design has been used for years to process
small (lecture bottle) compressed gas cylinders. The specimen is inserted inside the Mark Ill
and the door sealed.

The basic process is to remotely drill a hole through the expansion chamber (from top through
bottom) after inerting the atmosphere inside the Mark Ill with nitrogen, then inject steam into the
Mark Ill to convert the NaK into sodium/potassium hydroxide, thus eliminating the reactive
nature of the NaK. By drilling the hole completely through the test specimen on the opposite
end from the zircaloy-clad uranium pieces, it eliminates the possibility of condensed steam
pooling in the expansion chamber. The process is as follows:

1. Air is purged from the Mark Ill interior and replaced with an inert gas, the Mark Ill is heated
to approximately 250 OF to minimize steam condensation, and the drill activated. For this
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project, the drilling will be done remotely. The progress of the drill will be viewed by an
infrared camera and a remotely positioned monitor.

2. Once the test specimen has been penetrated steam is injected into the Mark 1ll. Use of

steam has been demonstrated by the alkali metal industry to be one of the safest and most

thorough methods of NaK deactivation. A valve on the steam generator is opened and

steam allowed to flow into the Mark Ill and, subsequently, into the specimen through the

drilled hole. A series of vessel evacuations followed by steam injections are conducted to

complete the NaK deactivation process. Note that both vessel temperature and pressure
will be remotely monitored. NaK reacts quickly and completely with steam to form both

sodium and potassium hydroxide. The immediate evolution of hydrogen is anticipated. The

temperature and pressure are controlled through remote valve operation. The pressure will

not be allowed to exceed 25 psig, and the maximum temperature allowed is 250 OF.

3. A condensate collection vessel between the venturi scrubber and the Mark Ill will be used to

capture condensed steam and reacted material from the Mark Ill. A venturi scrubber will be

used to evacuate the Mark Ill to sub-atmospheric pressure for the purpose of removing both

steam and hydrogen from the Mark Ill. A venturi scrubber is a liquid-phase scrubber that

recirculates reagent, in this case water, through a venturi, thus inducing a vacuum. This

vacuum provides the motive force to move the steam and hydrogen through the condensate
collection vessel, which is sparged through a dip tube submerged in water. The water in

both the condensate collection vessel and the venturi scrubber serves two purposes, to help

cool the steam that is evacuated and to trap or entrain any particles that may be carrded by
the condensate or steam. The hydrogen and nitrogen are then released to the atmosphere

inside the ventilated enclosure. There are no emissions of reacted material, sodium, or
potassium hydroxide because they are captured in either the condensate collection vessel

or the venturi. The temperature of the air leaving the venturi will be monitored to ensure any

material coming from the venturi will not impact the ducting or HEPA filtered exhausters.

4. After the Mark Ill's initial purge with steam and subsequent evacuation, the vessel will again

be isolated and steam injected. Pressure will be allowed to build in an effort to force steam

into the area between the capsules and the container wall. Operators will monitor vessel

pressure and open the vessel outlet valve to allow the scrubber to remove the contained

atmosphere. It is anticipated that this process will be repeated at least three times or more

as required until no further pressure buildup is observed on system pressure sensors. The

lack of pressure increase after processing, as described above, is a clear indication no
unreacted NaK remains.

3.2 TEST SPECIMEN DISASSEMBLY

After the NaK deactivation process is complete, the test specimen will be transferred from the

Mark Ill to the NDS. The NDS consists of a remotely operated lathe designed to make multiple

circumferential cuts along the outer shell of the NaK test specimen to support separation of the

uranium capsule from the test specimen outer casing. Each cut is restricted to a specific cutting

depth to maintain the integrity of the uranium capsule. Upon completion of circumferential

cutting, the test specimen outer casing is removed. During the cutting and separation process,
the test specimen will be sprayed with an atomized water mist to neutralize any remaining NaK,
if present.
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The remotely operated lathe operations will take place inside a polycarbonate containment
structure that is 72 in. long by 36 in. wide by 32 in. high and inerted with nitrogen. Exhaust from
the NDS containment is recirculated through a HEPA-filtered exhauster located inside the
HEPA-ventilated enclosure. Nitrogen will also be used as a cooling/purge gas for the lathe
cutting blade. Progress of the cutting process will be viewed by a camera and remotely
positioned monitor.

Continuous monitoring of oxygen levels within the NDS containment will be conducted. A digital
display indicating current oxygen levels will be observed by the control operator using a closed
circuit monitor. Oxygen levels during operations will be maintained below 10%.

4.0 TREATMENT OBJECTIVES

The NaK is treated to meet the treatment standards for D001, Ignitable Characteristic Wastes,
and D003, Water Reactive Subcategory. It will be treated to meet the land disposal restriction
(LDR) standard of deactivation to remove the hazardous characteristic (DEACT) and meet
40 Code of Federal Regulations (CFR) 268.48 standards. As the NaK consists solely of
potassium and sodium, there are no underlying hazardous constituents (UHCs) to address.
There will be no sampling and analysis to confirm these treatment standards have been met as
the treatment standards are simply deactivation of the hazard. This treatment process, as
described above, will produce a very dilute aqueous stream including small amounts of sodium-
hydroxide and potassium-hydroxide.

After treatment is complete for both specimens, the liquid waste will be sampled and
analyzed per the 100 Area Burial Grounds Remedial Action Sampling and Analysis Plan
(DOE/RL-2001 -35) to quantify radiological components, measure the pH (estimated to be
<12.5), and determine the concentration of metals. The results of the analysis will dictate the
disposal path of wastes generated.

A small amount of hydrogen gas will be vented to the atmosphere inside the ventilated
enclosure during the treatment process (<0.25 moles for each test specimen containing NaK).
If the pH of the aqueous stream generated is D002 ( 52 or 1l2.5), it will need to meet the
treatment standard of DEACT and meet 40 CFR 268.48. Again, there are no UHCs. Treatment
of the aqueous stream may be done by the generator, in which case DEACT will be
accomplished through elementary neutralization using nitric acid, sulfuric acid, or hydrochloric
acid. Once the pH is <12.5, the waste will be stabilized in concrete or absorbed using a
non biodegradable polyacrylate absorbent. Alternatively, the aqueous stream may be sent to
Permafix for treatment through a lead regulatory agency-approved Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 offsite determination in
accordance with the Remedial Design ReportiRemoval Action Work Plan for the 100 Area
(DOE/RL-96-1 7).

If the aqueous stream contains metals above regulated levels (WAC 173-303-090 or
40 CFR 268.48), it will be treated via stabilization in concrete or sent to Permafix for treatment.
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Secondary wastes, which likely will include processing components from the Mark Ill and
downstream, will be managed based on sampling results of the liquid. Scaling factors may be
used to more accurately reflect field radiological survey results and/or potential residues
remaining.

5.0 WASTE DISPOSAL

The uranium capsules will be sent to the Central Waste Complex in the 200 West Area of the
Hanford Site for storage and ultimately to the Waste Isolation Pilot Plant for disposal.
The treated secondary waste will be shipped to the Environmental Restoration Disposal Facility
(ERDF) for disposal. This material will be loaded into an ERDF container in accordance with
procedures for the normal loadout of waste from the burial grounds. The treated waste form will
meet all requirements of the ERDF waste acceptance criteria (WCH-19 I).

6.0 BEST AVAILABLE RADIONUCLIDE CONTROL TECHNOLOGY

A discussion of the best available radionuclide control technology for the NaK treatment project
is included in Appendix A.

7.0 AIR MONITORING

Monitoring activities consist of operating four near-facility monitoring stations upwind and
downwind of the 1 00-D/DR Area, as described in the "Air Monitoring Plan for the
1 00-D/DR Area Remaining Site and Burial Grounds Remedial Action" (WCH 2010).

A low-volume air sampler will be located within the ventilated enclosure and at the outlet of the
ventilated enclosure. Boundary low-volume air samplers will also be located downwind from the
ventilated enclosure. Air sampling will be performed when work activities are being conducted
within the ventilated enclosure. The air samples will be field counted for gross alpha and gross
beta/gamma. If air sample results exceed 0.1 TDAC (based on strontium-90, 7E-09 pC/mL and
thorium-232, 3E-12 pCi/mL), then the samples will be sent to the Radiological Counting Facility
for gamma energy analysis, alpha energy analysis, and gross alpha and gross beta/gamma
analysis.

In addition, as described in the air monitoring plan, potential release locations on the ventilated
enclosure, such as the ductwork and seams, will be surveyed on a routine basis for potential
radionuclide releases and the results recorded (e.g., post-survey results negative). Any positive
survey results will require appropriate maintenance on the equipment prior to further processing
of the test specimens as described in this plan. In addition, work progress contamination
surveys and dose rate monitoring will be performed within the ventilated enclosure to ensure
that contamination levels are within the radiological control requirements.
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Figure 1. Typical Design for Test Specimen 118D3-SSNF-018.
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Figure 3. NaK Treatment System Schematic,
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BEST AVAILABLE RADIONUCLIDE CONTROL TECHNOLOGY
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1.0 SUMMARY OF BEST AVAILABLE RADIONUCLIDE CONTROL
TECHNOLOGY DEMONSTRATION

A best available radionuclide control technology (BARCT) demonstration is used to choose
control technologies for the mitigation of emissions of radioactive material from new emission
units or significant modifications to emission units. The bases for the BARCT demonstration
requirements are the BARCT standard given in Washington Administrative Code
(WAC) 246-247-040, and the definition of BARCT given in WAC 246-247-030. This procedure
incorporates certain implementing criteria that enable the department to evaluate a facility's
compliance with the BAROT standard (WAC 246-247-1 20).

The BARCT demonstration includes the abatement technology and indication devices that
demonstrate the effectiveness of the abatement technology from entry of radionuclides into the
ventilated vapor space to release to the environment. The applicant shall evaluate all available
control technologies that can reduce the level of radionuclide emissions (WAC 246-247-120).

Technology Standards. The BARCT demonstration and the emission unit design and
construction must meet, as applicable, the technology standards listed below if the unit's
potential-to-emit (PTE) exceeds 0.1 mrem/yr total effective'dose equivalent (TEDE) to the
maximally exposed individual (MEl). If the PTE is below this value, the standards must be met
only to the extent justified by a cost/benefit evaluation (WAC 246-247-120).

0 ASME/ANSI AG-i, Code on Nuclear Air and Gas Treatment (where there are conflicts in

standards with the other listed references, this standard shall take precedence)

* ASME/ANS I N509, Nuclear Power Plant Air-Cleaning Units and Components

0 ASME/ANSI N51 0, Testing of Nuclear Air Treatment Systems

* ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities

* 40 CFR 60, Appendix A, Methods 1, IA, 2, 2A, 2C, 2D, 4, 5, and 17

* ANSIIHPS Ni 3.1-i1999, Sampling and Monitoring Releases of Airborne Radioactive
Substances from the Stacks and Ducts of Nuclear Facilities.

The following standards and references are recommended as guidance only:

* ANSI/ASME NQA-2, Quality Assurance Requirements for Nuclear Facilities

" ANSI N42. 18, Specification and Performance of On-Site Instrumentation for Continuously
Monitoring Radioactivity in Effluents

" ERDA 76-21, Nuclear Air Cleaning Handbook

" ACGIH 1988, Industrial Ventilation, A Manual of Recommended Practice, 20th ed.,

American Conference of Governmental Industrial Hygienists.
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Part of the BARCT demonstration process includes defining facility physical and chemical
processes. Included are the potential radionuclide release rates (by isotope, in units of curies
per year), process variables (such as flow rate, temperature, humidity, chemical composition),
and other technical considerations. The radionuclide release rates are based on the PTE
(WAC 246-247-120).

2.0 RADIONUCLIDE PHYSICALICHEMICAL FORM, RELEASE RATES, FORM, AND
POTENTIAL-TO-EMIT

Radionuclides selected for consideration in the BAROT demonstration shall include those that
contribute more than 10% of the potential TEDE to the MEl or more than 0. 1 mrem/yr and any
others that the department determines are necessary (WAC 246-247-120).

The radionuclide release rates in curies per year and the PTE for an offsite MEl for the NaK
treatment process are documented in Calculation No. OIOOD-CA-V0427, Total Effective Dose
Equivalent for the Treatment of NaK-Filed Specimens in the 100-D Area, and shown in
Table A-i. The radionuclide release rates in curies per year and the PTE, for a potential river
receptor for the NaK treatment process, are documented in Calculation No. 01 OOD-CA-V0431,
Total Effective Dose Equivalent for the Treatment of NaK-Filled Specimens in the 100-D Area
(River), and shown in Table A-2. As documented in these calculations five radionuclides
(Pu-238, Pu-239, Pu-240, Pu-241, and Am-241) are anticipated to account for more than 99%
of the dose drivers based on N Reactor Mark IV fuel (HNF-SD-SNF-TI-058, A Discussion of the
Methodology for Calculating Radiological and Toxicological Consequences for the Spent
Nuclear Fuel Project at the Hanford Site). The only other radionuclides of significance are Sr-90
and Cs- 137. Only the five radionuclides that are the dose drivers, uranium, Sr-90, and Cs-i 37,
are included in the calculation. Uranium, Sr-90, and Cs-i 37 were included in the inventory for
completeness only; they are not the dose drivers and contribute less than 10% of the potential
dose. Two isotopes, Na-24 and K-42, were produced during exposure of NaK to the reactor
neutron flux, but both have half-lives less than 24 hours and both decay to stable products;
therefore, they are not included in the inventory.

It is assumed that 100% of the calculated radionuclide inventory is available for release and
release fractions are applied as follows:

*A release fraction of 1 E-06 is applied to 95% of the radionuclide inventory as the test
specimens are considered to be a solid, except for Cs-137. The test specimens have not
been exposed to air, and oxides (particulates) would not have formed. The test specimens
would not be friable based on the known exposures associated with the production tests.

*A release fraction of 1 E-03 for particulates is applied to 5% of the radionuclide inventory to
be conservative.

*A release fraction of 1 E-03 is applied to 100% of the Cs-i 37 inventory in the test specimen
as the Mark Ill will be heated to -250 "F, which is above the melting point for this
radionuclide. This temperature is well below the melting point for all other radionuclides and
an order of magnitude below the boiling point of all radionuclides. This is a very
conservative assumption as the test specimens are a solid, and all of the Cs-I 37 would
have to migrate out of the test specimen. The condensed steam and reacted materials
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are evacuated from the Mark Ill and collected in a condensate tank followed by a
venturi scrubber. The water in both the condensate collection vessel and the venturi
scrubber serves to cool the evacuated. materials. It is likely that if any of the Cs-I 37 melted
and migrated out of the test specimen, it would be in the form of entrained liquid droplets
that would remain either in the condensate trap or venturi scrubber.

*A release fraction of 1 E-03 for particulates is applied to all of the removable contamination
that is present on the outside of the test specimens. All of the alpha activity is assumed to
be Am-241 and all the beta/gamma activity is assumed to be Sr-90 and daughter product
Y-90.

The assumptions concerning the release fractions for the inventory in the test specimens are
based on previous tests and studies conducted on the Hanford Site in the 1950s and 1960s.
These previous experiments are applicable to the proposed NaK treatment process for the
following reasons:

" Capsules used in experiments are similar in design to specimens found at the 1 00-D Area.

" NaK/water reaction used in experiments is more energetic than the NaK/steamn reaction.

" Maximum measured temperature in proximity to NaK/water reaction site of 400 'C is
significantly below the 1200 *C peak cladding temperature limit criterion in 10 CFR 50 to
prevent runaway oxidation in a loss of coolant accident.

" Oxidation studies have shown that stainless steel (used in capsule failure experiments)
behaves similarly to zircaloy below 800 0C.

Two series of tests were completed to determine (1) safe methods for processing NaK-
containing fuels in the nonproduction fuel (NPF) processing program and (2) the characteristics
and consequences of a NaK-filled capsule failure within a reactor process tube. The specimens
found at the 1 00-D Area are believed to be irradiated capsules similar in design to the capsules
tested in the second program. Testing of the NaK-water reaction in the first program
(HW-66562) was performed by hack sawing through capsules containing NaK that were in a
shallow water bath in a submerged hood. Twenty capsules containing a 1 .5-in.-long by
0.425-in.-diameter U-Mo fuel slug clad in stainless steel were cut in final prototype tests as part
of this program. Inspection of the slugs after cutting showed that the reaction had no visible
affect on the U-Mo material, which supports the conclusion that the test specimens are a solid
with a release fraction of 1 E-06. The dimensions of these fuel slugs are very similar to those of
the slugs believed to be present in the 1 00-D specimens. Testing of the NaK-water reaction in
the second program (HW-56588, HW-67721, HW-6771 7) was performed by perforating the
NaK-containing chamber and allowing the NaK to react with water in a reactor process tube.
This program demonstrated that an explosion was not a concern for NaK/water reactions after a
capsule failure and that temperatures adjacent to the reaction point did not exceed 400 *C
(=750 'F). This supports the conclusion the NaK treatment process will not exceed
temperatures above the melting point for any radionuclide other than Cs-i 37, and will not
exceed temperatures that would result in the emission of radionuclides as a gas.

DUIN-3955, Fission Product Release Rate from Aluminum Clad Uranium Fuel, presents the data
and some conclusions from initial tests on fission product release rates from irradiated fuel
heated to temperatures of about 1000 'C. Three of these tests provide data on the range of
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releases expected for cesium for metallic uranium fuel that does not melt. The total percentage
of cesium released during heating from about 650 0C to goal temperature of about 1000 *C,
holding at goal temperature for 10 to 20 minutes and subsequent cool down averaged 0.021 %
(2.1 E-04). The percentage of cesium released during heating from 650 OC to goal temperature
ranged from 0.00008% to 0.008% (8E-07 to 8E-05). The average cesium release during this
heating period to goal temperature was about 0.003% (3E-05). Based on this test data the
assumption of 1 E-03 for Cs-I 37 assumed for the NaK treatment process is conservative as the
Mark III will be heated to -250 OF.

The potential total unabated effective dose equivalent (TEDE) to an offsite MEl, assumed to be
located at 10, 114 mn west-northwest at the site boundary, is estimated to be 3.3E-05 mrem/yr
(O100D-CA-V0427) (Table A-i). The potential TEDE to a potential river receptor is
7.95E-04 mrem/yr (01 OOD-CA-V0431) (Table A-2). Since this PTE is less than 0. 1 mrem/yr, the
technology standards identified above must be met only to the extent justified by a cost/benefit
evaluation. The following section addresses the cost/benefit evaluation requirement. The
abated offsite MEl and river receptor doses are 3.3E-07 mrem/yr and 7.95E-06, respectively,
based on the adjust factor to emissions for high-efficiency particulate air (HEPA) filters from
40 CFR 61, Appendix D.

3.0 COST/BENEFIT EVALUATION

The cost/benefit evaluation follows the methodology used for the Tanker Truck Notice of
Construction (NOC) as documented in correspondence from the U.S. Department of Energy,
Richland Operations Office (DOE-RL) to the Washington State Department of Health (WDOH)
(05-AMO P-004 1).

The cost for a system to exhaust the NaK containment structure that meets the technology
standards listed above, is compared to: "...the most commonly used value in the U.S. is $1,000
per person-rem" (DOE/EV/l 830-T5 as referenced in WAG 246-247-130). Accounting for
inflation, $1,000 in 1980 would be equivalent to -$2750 in 2011. If the cost is above $2,750 per
person-rem, then generally the dose reductions are not considered cost beneficial.

(Cost escalation from U.S. Bureau of Labor Statistics:
http://www.bls.gov/data/inflation-calculator. htm)

The WDOH recently approved, via AIR 11-913, two stages of HEPA filtration as BARCT for
particulate radionuclide emissions from newly constructed units required to meet the technology
standards listed above as documented in DOE/RL-2001 -57, Radioactive Air Emissions Notice of
Construction for the Transuranic Waste Retrieval Project. The cost for the next generation
retrieval exhauster approved by AIR 11-913 is $211,100 (Table A-3) and is used in the following
cost/benefit analysis.
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3.1 COST/BENEFIT EVALUATION FOR A RECEPTOR LOCATED AT THE RIVER

The following is the calculated cost/benefit evaluation based on a dose to potential receptors at
the Columbia River.

Person-rem:

Estimated dose of 7.95E-04 mrem/yr (1 OOD-CA-V0427) to river receptor / 1000
7.95E-07 rem/yr

7.95 E-07 rem/yr x 450 fishermen on the river = 3.58E-04 person rem/yr

NOTE: The number of fishermen on the river is based on U.S. Fish and Wildlife information
concerning peak use during peak fall salmon fishing season.

NOTE: Tank Truck NOC cost/benefit analysis reduced this number by a factor of 100 as ON
AVERAGE population receives 1% of the MEl dose. That factor was not applied here.

Cost per person-rem reduced:

Cost of compliant exhauster system $211 ,1 00/3.58E-04 person rem/yr = $589,664,805 per
person-rem reduced. This value is above the $2,750 per person-rem benefit; therefore, a
system that meets all of the technology standards is not proposed for the Nak treatment
process.

3.2 COST/BENEFIT EVALUATION FOR THE OFFSITE MEl

Person-rem:

Estimated dose of 3.30E-05 mrem/yr (01 OOD-CA-V0431) to the offsite MEl / 1000
3.30E-08 rem/yr

3.30E-08 rem/yr x 482,000 population (RL 2009) = 1 .59E-02 person rem/yr

NOTE: Tank Truck NOC cost/benefit analysis reduced this number by a factor of 100 as ON
AVERAGE population receives 1 % of the MEl dose. That factor was not applied here.

Cost per person-rem reduced:

Cost of compliant exhauster system $211,100/i1.59E-02 person rem/yr = $1 13,276,730 per
person rem reduced. This value is above the $2,750 per person-rem benefit; therefore, a
system that meets all of the technology standards is not proposed for the NaK treatment
process.
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4.0 PROPOSED BARCT

The planned activities will be conducted in a ventilated enclosure that is operated under
negative pressure with HEPA filtration. As discussed above, HEPA filtration has been approved
by WDOH as BARCT for radionuclide particulate emissions as recently as September 2011.
There is only one exhaust point for the ventilated enclosure, which is through a HEPA-filtered
exhauster that is considered BARCT for this project.

The enclosure is a 12-ft by 12-ft by 12-ft metal structure with a window that has been designed
and engineered specifically for radiological controlled operations. This type of structure has
been used on the Hanford Site and for projects in other parts of the country involving
radiological material.

ASMVEIANSI AG-I

The exhauster that is proposed for use is an OmniAire 600V, certified to ANSI Z9.2-2006. The
HEPA filter does not meet the American Standard Mechanical Engineer/American National
Standard Institute AG-i, Section FC. This section of the code provides minimum requirements
for the performance, design, constructi(5n, acceptance testing, and quality assurance for HEPA
filters used in nuclear safety related air or gas treatment systems in nuclear facilities. The
HEPA filter used in the OmniAire 600V meets industry standards for asbestos work. HEPA
filters that meet asbestos standards are required to remove 99.97% of 0.3 micron
monodispersed particles, which is equivalent to the nuclear-grade HEPA filter standards. These
types of exhaust units are commonly used on the Hanford Site for control of radionuclides in
environments where the PTE is less than 0. 1 mrem/yr, such as for the NaK treatment process.
The OmniAire 600V HEPA filter is certified to remove 99.99% of 0.3 micron monodispersed
particles, which is a greater efficiency than the nuclear-grade HEPA filter standards. The as
installed OmniAire 600V HEPA filter was also tested on the Hanford Site and was found to
remove >99.95% of 0.7 monodispersed particles with an average flow rate of 291 cfm.

The ducting that is connected to the exhauster and ventilated enclosure is composed of
polyvinyl chloride (PVC) and is rated for 2 in. Hg (vacuum), and is deemed to be compatible with
the flow rates and materials being handled in the ventilated enclosure. There is no chemical
incompatibility with this ducting, no physical hazard to the ducting from the material anticipated
to pass through the ducting, and there are no flammable liquids used in the operation. While
this ducting is deemed to be adequate for the proposed work, it does not meet the AG-i
standards.

While the asbestos standards do not require compliance with radiation resistance and fire
resistance found in nuclear-grade HEPA filters and ducting, the HEPA filters and ducting for this
project will not be subjected to extremes of radiation or temperature. Dose rates and
temperature will be continuously monitored during process activities as discussed below.

The dose rates will be monitored utilizing two MGPI DMC2000S Electronic Dosimeters with
one located near the Mark Ill and the other near the NDS containment. The dose rate readings
will be transmitted to a remote digital readout location, outside of the ventilated enclosure that
houses the Mark Ill and NDS containment. Remote real-time dose rate monitoring will
provide early indications of changes in dose rates in the work area and associated processing
equipment, to verify that the HEPA filters and ducting were not exposed to extremes
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of radiation. The DMC2000S electronic dosimeters monitor gamma and X-ray radiation with
energies from 60 keV to 6 MeV with a dose rate measurement range from 1 mrem/hr to
100 rem/hr.

The temperature and moisture content of the treatment system exhaust will be inconsequential
relative to the volume of ambient air flowing through the ventilation system. However, the
temperature of the air exhausted from the venturi scrubber and the temperature inside of the
Mark Ill chamber will be monitored continuously during Nak deactivation. Temperature
readings will be transmitted to a remote digital readout location at the control operation station,
outside of the ventilated enclosure that houses the Mark Ill chamber and containment control
system (005).

Differential pressure (DP) gauges are mounted in both of the exhausters and monitor the
operation of the HEPA filters. In addition, a DP gauge manufactured by Dwyer and calibrated to
NIST with a measurable range of 0.00 to 20.008 in. water column (W.C.), with an accuracy of
0.5% will be located on the inlet and outlet stream of the OmniAire 600V HEPA filter. Both DID
gauges are used to monitor the pressure drop across the HEPA filter in OmniAire 600V. The
pressure drop is'continuously monitored, and the readings are transmitted to a remote digital
readout location at the control operation station, outside of the ventilated enclosure that houses
the Mark Ill chamber and NDS containment.

The disassembly of the treated test specimens is conducted in the NDS containment that is
exhausted to a separate H EPA-filtered Mini Force 11 exhauster located inside the HEPA-
ventilated 12-ft by 12-ft by 12-ft enclosure. It does not ventilate to the environment. The
discussion above for the OmniAire 600V applies to the Mini Force [L. The as-installed Mini
Force I I HEPA filter was also tested on the Hanford Site and was found to remove >99.95% of
0.7 monodispersed particles with an average flow rate of 209 cfm.

ASMEIANSI N509 and N510

The HEPA filters do not comply with ASME/ANSI N509 and N510. However, the HEPA filters
are tested in-place to demonstrate they meet the performance requirements of
ANSI/ASME N51 0 with a DOE-approved challenge aerosol. The test in these procedures
determines aerosol penetration as a result of leakage through or around the filter unit due to
faulty installation, defect in the filter unit mounting frame and housing, or defects and/or damage
to the individual filter units. Although these ~Procedures are not strictly N51 0 tests, the
procedures are used throughout the Hanford Site and are proposed as adequate to
demonstrate the H EPA filtration system is operating properly and meets the intent of N51 0.
Hence, it is proposed that adherence to these procedures adequately demonstrates that the
HEPA filtration systems are operating properly and is compatible with the standard. The HEPA
filters installed in the exhaust units have been efficiency tested at the Hanford Site to
demonstrate a minimum efficiency of 99.95% for removal of test aerosol with a minimum
median diameter of 0.7 microns.

ANSI/ASMVE NQA-1

The exhaust system was not procured from an NQA-1 supplier.

As described in Section 7.0, air monitoring will be conducted during the NaK treatment process.

The near-facility air monitor samples are collected and analyzed in accordance with the site-
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wide environmental monitoring program and quality assurance requirements are addressed in
MSC-2333 (latest revision). In addition, low-volume air sampling will be conducted in the
ventilated enclosure, at the exhaust outlet and at the boundary of the work location. Smears
and surveys will be taken, and dose rates will be monitored. Quality assurance for these
activities is addressed in ENV-1, Environmental Monitoring & Management, ENV-1 -1. 15,
"Quality Assurance Project Plan for Radiological Air Emissions Monitoring."

ANSI N13.1 1999

There is no sampling system on the OmniAire 600V. The PTE is less than 0.1 mrem/yr;
therefore, the sampling criteria in ANSI N13.1 are not applicable. The methods discussed in
Section 7.0 of this NaK treatment plan will be used to provide periodic confirmatory
measurements of low emissions.

40 CFR 60, Appendix A Test Methods 1, IA, 2, 2A, 2C, 2D and 4

The OmniAire 600V does not have a stack that can be -tested using 40 CFR 60 Appendix A
methods. Therefore, these methods are not applicable. Instead, air flow measurements are
incorporated into the HEPA filter test procedures referred to previously addressing
ASME/ANSI N510.

5.0 REFERENCES

05-AMCP-0041, 2004, "Supplemental Information to DOE/RL-2002-56, Rev 1, Radioactive Air
Emissions Notice of Construction for Tanker Truck Loading of Radioactively-
Contaminated Wastewater," to A. W. Conklin, Washington State Department of Health,
from K. A. Klein, U.S. Department of Energy, Richland Operations, Richland,
Washington, November 24.

01 OOD-CA-V0427, 2011, Total Effective Dose Equivalent for the Treatment of NaK-Filled
Specimens in the 100-D Area, Rev. 1, Washington Closure Hanford, Richland,
Washington.

01 OOD-CA-V0431, 2011, Total Effective Dose Equivalent for the Treatment of NaK-Filled
Specimens in the 100-D Area (River), Rev. 0, Washington Closure Hanford, Richland,
Washington.

10 CFR 50, "Domestic Licensing of Production and Utilization Facilities," Code of Federal
Regulations, as amended.

40 CFR 60, "Standard of Performance for New Stationary Sources," Code of Federal
Regulations, as amended.

ACGIH 1988, Industrial Ventilation, A Manual of Recommended Practice, 20th ed., American
Conference of Governmental Industrial Hygienists, Cincinnati, Ohio.
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AIR 11-913, Operation of the Transurance Waste Retrieval Project (Replaces NOC 719)
(NOC 804; EU 455, 486, 755, 1181, 1322,1326, 1327), Washington State Department
of Health, September 21, 2011.

ANSI N42. 18, Specification and Performance of On-Site Instrumentation for Continuously
Monitoring Radioactivity in Effluents, American National Standards Institute,
Washington, D.C.

ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities, American
National Standards Institute/American Society of Mechanical Engineers, New York, New
York.

ANSI/ASME NQA-2, Quality Assurance Requirements for Nuclear Facilities, American National
Standards Institute/American Society of Mechanical Engineers, New York, New York.

ANSI/HPS N 13.1-1 999, Sampling and Monitoring Releases of Airborne Radioactive Substances
from the Stacks and Ducts of Nuclear Facilities, American National Standards
Institute/Health Physics Society, McLean, Virginia.

ASME/ANSI-AG-1, Code on Nuclear Air and Gas Treatment, American Society of Mechanical
Engineers/American National Standardls Institute, Washington, D.C.

ASME/ANSI N509, Nuclear Power Plant Air-Cleaning Units and Components, American Society
of Mechanical Engineers/American National Standards Institute, Washington, D.C.

ASME/ANSI N51 0, Testing of Nuclear Air Treatment Systems, American Society of Mechanical
Engineers/American National Standards Institute, Washington, D.C.

DOE/E V/i 830-T5 UC-41, 1980, A Guide to Reducing Radiation Exposure to As Low As
Reasonably Achievable (ALARA), U.S. Department of Energy, Washington, D.C.

DOE/RL-96-1 7, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Area,
Rev. 6, U.S. Department of Energy, Richland, Operations Office, Richland, Washington.

DOE/RL-2001-57, 2011, Radioactive Air Emissions Notice of Construction for the Transuranic
Waste Retrieval Project, Rev. 6, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DUN-3955, 1968, Fission Product Release Rate from Aluminum Clad Uranium Fuel, Douglas
United Nuclear, Inc., Richland, Washington.*

ENV-1, Environmental Monitoring & Management, ENV-1 -1.15, "Quality Assurance Project Plan
for Radiological Air Emissions Monitoring," Washington Closure Hanford, Richland,
Washington.

ERDA 76-21, 1976, Nuclear Air Cleaning Handbook, prepared by Oak Ridge National
Laboratory, Oak Ridge, Tennessee, for the Energy Research and Development
Administration.

A-9



Treatment Plan for 1 00-D Burial Grounds NaK
Rev. 0

HNF-SD-SNF-TI-058, 1999, A Discussion of the Methodology for Calculating Radiological and
Toxicological Consequences for the Sent Nuclear Fuel Project at the Hanford Site,
Rev. 2, Fluor Daniel Hanford, Incorporated, Richland, Washington.

HW-56588, 1958, Results of NaK Capsule Failures in Hot Water Flow Tube, General Electric,
Hanford Atomic Products Operation, Richland, Washington.

HW-66562, 1960, NPF Mechanical Cell Nak Disposal and Fume Abatement, General Electric,
Hanford Atomic Products Operation, Richland, Washington.

HW-6771 7, 1961, Failure Test of a Double Chambered NaK-Filled Irradiation Capsule, General
Electric, Hanford Atomic Products Operation, Richland, Washington.

HW-67721, 1960, Out-Of-Reactor Failure Test of Uranium Swelling Capsule, General Electric,
Hanford Atomic Products Operation, Richland, Washington.

MSC-2333, Environmental Quality Assurance Program Plan, latest revision, Mission Support
Contract, Richland, Washington.

WAC 246-247, "Radiation Protection - Air Emissions," Washington Administrative Code, as
amended.
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Table A-3. Cost for Next Generation Exhauster.

Detai Cost CostDetai Cost Basis
Design work $9,000 Actuals
Procure H EPA Demister/Heater Assembly $98,000 Actuals
Procure Tent Exhauster $27,000 Actuals
Procure HEPA Filter Housing $32,000 Actuals
Procure HEPA Filters $1,100 Actuals
Procure Monitoring System $19,000 Quote
Prepare Compliance Matrix $25,000 ROM
Total Cost $211,100
HEPA =high-efficiency particulate air
ROM = Rough Order of Magnitude Estimate
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163532
A WCH Document Control

From: Saueressig, Daniel G

Sent: Thursday, January 12, 2012 8:52 AM

To: AWCH Document Control

Subject: FW: 100-D-30 Proposed Sampling

Attachments: 01 OOD-DD-0735 (1 00-D-30).pdf
Please provide a chron number (and include the attachments). This email documents a regulatory
agreement and supersedes GCN# 163461.

Thanks,

Dan Saueressig
FIR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Kapell, Arthur (ECY) [mailto: akap461 @ECY.WA. GOV]
Sent: Thursday, January 05, 2012 2:30 PM
To: Laurenz, Julian E; Boyd, Alicia; Howell, Theresa Q; Post, Thomas C; Thompson, Wendy S
Cc: Beasley, Michael E; Saueressig, Daniel G; Woolery, Donald W
Subject: RE: 100-D-30 Proposed Sampling

Julian,

My apologies - I had meant to include my approval for the staging piles as identified on drawing OlOOD-
DD-C0735. With regards to the number of samples, unless you can provide a reason why three samples
cannot be collected, three samples should be collected.

Artie Kapell
Nuclear Waste Program
Washington State Department of Ecology
(509) 372-7972
(S09) 372-7971 Fax

From: Laurenz, Julian E rmailto:ielauren~cwch-rcc.com]
Sent: Thursday, January 05, 2012 2:28 PM
To: Kapell, Arthur (ECY); Boyd, Alicia (ECY); Howell, Theresa Q; Post, Thomas C; Thompson, Wendy S
Cc: Beasley, Michael E; Saueressig, Daniel G; Woolery, Donald W
Subject: RE: 100-D-30 Proposed Sampling

1 /121/20 12
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Artie,

Thanks for the quick response. A couple of questions:

" Does this e-mail also allow WCH to use the staging/stockpiles for AOL material?
" Do we have the flexibility to collect one sample if conditions warrant? Again, we'll make all efforts

possible to collect the three samples -from each interval.

Thanks,
Julian

From: Kapell, Arthur (ECY) frmailto: aka [46 1OdECY. WA. GOV]
Sent: Thursday, January 05, 2012 1:42 PM
To: Laurenz, Julian E; Boyd, Alicia; Howell, Theresa Q; Post, Thomas C; Thompson, Wendy S
Cc: Beasley, Michael E; Saueressig, Daniel G; woolery, Donald W
Subject: RE: 100-0-30 Proposed Sampling

Jlulian,

I concur with your strategy for sampling at 5 foot intervals in accordance with the Tier 2 Excavation Plan drawing
Ol00D-DD-C0735. I do not see any compelling reason however why you cannot collect three evenly spaced
samples at each 5 foot interval rather than one composite, making your best efforts to avoid material sloughing
from the sidewalls.

Artie Kapell
Nuclear Waste Program
Washington State Department of Ecology
(509) 372-7972
(509) 372-7971 Fax

From: Laurenz, Julian E rmailto:ielauren~wch-rcc.com]
Sent: Wednesday, January 04, 2012 6:55 PM
To: Boyd, Alicia (ECY); Howell, Theresa Q; Kapell, Arthur (ECY); Post, Thomas C; Thompson, Wendy S
Cc: Beasley, Michael E; Saueressig, Daniel G; Woolery, Donald W
Subject: 100-D-30 Proposed Sampling

All,

Per our discussion in today's meeting, I'd like to propose the following sampling strategy for our upcoming 1 00-D-
30 remediation:

" Sample at 5 foot intervals.
* At each 5 foot interval, collect three evenly spaced samples across the floor. If conditions (e.g, material

sloughing) don't allow three samples to be collected, collect one composite sample of the floor.
* Analyze all samples for hex. chromn and total chrome.

If you are good with this strategy, and with the staging/stockpile areas shown on the drawings this afternoon,

L/ 12/2012
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please provide concurrence by no later than 1/1 1/12.

Thanks,
Julian

1/12/2012
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6 3 4 $32
AWCH Document Control

From: Saueressig, Daniel G

Sent: Thursday, January 05, 2012 1:54 PM

To: AWCH Document Control

Subject: FW:.1 00-D-1 00 Tier 2 Potholes
Piease provide a chron number. This email documents a regulatory agreement.

*Thanks,

7Dan Saueressig
FR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Kapell, Arthur (ECY) [mailto:akap461©ECY.WA.GOV]
Sent: Thursday, January 05, 2012 1:47 PM
To: Laurenz, Julian E
Cc: Boyd, Alicia; Post, Thomas C; Woolery, Donald W; Saueressig, Daniel G
Subject: RE: 100-D-100 Tier 2 Potholes

* Julian,

C:I concur with your logic for the selection of tier-2 potholes for D-D-100 as well as the sampling approach.
Additionally, as you will be returning pothole material to its original location, the pothole material must
be remediated in the tier-3 design, as you have stated.

Artie Kapell
Nuclear Waste Program
Washington State Department of Ecology
(509) 372-7972
(509) 372-7971 Fax

From: Laurenz, Julian E rmailto:ielauren(-wch-rcc.com]
Sent: Wednesday, January 04, 2012 7:21 PM
To: Kapell, Arthur (ECY)
Cc: Boyd, Alicia (ECY); Post, Thomas C; Woolery, Donald W; Saueressig, Daniel G
Subject: 100-D-100 Tier 2 Potholes

Artie,

Per your request at this morning's interface meeting, I've provided additional information below on logic
for selecting potholes. If you have no questions on the logic, I would like to get concurrence by 1/10/12 to
proceed with potholes. Please let me know if you have any questions.

1/5/2012
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Thanks,
Julian

* From: 'Laurenz, Julian E
Sent: Tuesday, December 20, 2011 7:05 PM
To. Boyd, Alicia; 'Kapell, Arthur (ECY)'; Post, Thomas C
Subject: 100-10 Tier 2 Potholes

*AlicialArtie/Tom,

How is it going? As part of our interface meeting tomorrow, I'll be reviewing potholes we'll be digging in early
January to help define Tier 3 remediation (see attached sketch). Our strategy will consist of:

" Remediating 5 potholes. Each pothole will range in depth between 15-20 feet. The five potholes were
selected based on their ability to define the Tier 3 design. Although all efforts were made to pothole the
highest chrome concentrations, this could be not be done in all cases because of access issues.

" For each pothole, we'll collect total and hex. chrome samples approximately every 5 feet.
" The pothole material will be returned to its original location. All the recommended pothole areas will be

included in the Tier 3 design, which means they will be remediated and stockpiled. The basis for backfilling
the potholes is to provide a foundation for our equipment to perform Tier 3 remediation.

-We'll see you tomorrow.

Julian

«<File: 1 00-D-1 00 tier 2 post-ex with pothole locs-Layoutl .pdf

1/5/2012
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100 Area WAJSS Status
January 12, 2012

D4 (WCH)

100-N River Structures (181-N, 181-NE, and 1908-NE): Demolition of the 181-N River

Pump house scheduled to begin this week by toppling the Guard Tower (18 1-NA) to the bench

on the south side of the structure. Demolition expected to begin on the diesel pump house
shortly thereafter.

182-N High Lift Pumphouse: Above grade demolition and load out 75% complete. At grade

floor currently being demolished (opened up) facilitating below grade demolition which has
already started.

105-N Fuel Storage Basin (FSB): Demolition and load out of north and south FSB floors

approximately 70% compete. Department of Health (DOH) has indicated, through Ecology,

that one of their air samples collected during FSB demolition activities on 12/1/2011 indicates

an elevated level of Cs- 137. WCH air samples collected next to and simultaneous with those

DOH samples did not indicated elevated Cs-137. WCH is working with DOH and Ecology to

determine the cause. To date, radiological controls in place have kept dose levels below
ALARA goals.

105-NE Fission Products Trap (FPT): Continuing with excavation and load out around the

facility to facilitate demolition. Currently completing demolition of last section of tunnels that

were between 105-N Reactor Building and 117-N Exhaust Air Filter House. Actual demolition

of the facility scheduled to begin within next two weeks and will include removal of additional

TSD piping between the FPT and the 1303-N Spacer Silos.

105-N/109-N Reactor/Heat Exchanger Buildings (155): ISS complete with the exception of

installing pour backs and plates below grade on west side. Installation of those pour backs and

plates is pending completion of FSB. WCH currently preparing the documentation necessary
to secure a subcontractor for the work.

Other Areas

400 Area: All buildings scheduled for demolition in 400 Area complete and loaded out with

exception of 4702, which is currently being demolished. Completion of 4702, and
demobilization from 400 Area, currently forecasted for mid February.

Page I of I
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AWCH Document Control 163468
From: Saueressig, Daniel G
Sent: Monday, January 09, 2012 6:23 AM
To: A WCH Document Control
Cc: Faust, Toni L; Howell, Theresa Q
Subject: FW: 1 00-N-61 and I 00-N-64 pipeline waste site colonization
Attachments: SIS updates for 100-N-64 sub-sites-i .doc; S15 updates for 100-N-61 sub-sites.doc; 100-N-

61_-64jig2.pdf; CCN-158653.pdf
Please provide a chron number (and include attachments). This email documents a regulatory
agreement.

Thanks,
Dan Saueressig
FIR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Menard, Nina (ECY) [mailto: nmen46@ECY.WA.GOV]
Sent: Friday, January 06, 2012 8:20 AM
To: Chance, Joanne C
Cc: Faust, Toni L;, Boyd, Alicia; Saueressig, Daniel G
Subject: FW: 100-N-61 and 100-N-64 pipeline waste site colonization

Joanne,

I also concur with the colonization plan for 100-N-61 and 100-N-64 as described below.

Thanks,

Nina M. Menard
Environmental Restoration
WA Dept. of Ecology
509-372-7941 Office
509-420-6839 Cell

From: Chance, Joanne C I'mailtojioannexchance©aRL.cjoyl
Sent: Tuesday, December 27, 2011 11:28 AM
To: Faust, Toni L; Boyd, Alicia (ECY)
Subject: RE: 100-N-61 and 100-N-64 pipeline waste site colonization

Toni and Alicia,

I concur with the following colonization plan for 100-N-61 and 100-N-64 as described

1 I/nn In1
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below and in the attachments. Thanks.

Joanne C. Chance
U.S. Department of Energy
Office of Assistant Manager for the River Corridor
825 Jadwin Ave / MSIN A3-04
Richland, WA 99352
(509) 376-0811

From: Faust, Toni L rmailto:tlfaust(~wch-rcc.com]
Sent: Wednesday, December 14, 2011 1:23 PM
To: Chance, Joanne C; Boyd, Alicia
Cc: Saueressig, Daniel G; Walker, Jeffrey L; Proctor, Megan L; Buckmaster, Mark A
Subject: 100-N-61 and 100-N-64 pipeline waste site colonization

Please provide concurrence (per TP A-MP-14) for the colonization of the 100-N-61 and 1 00-N-64 wastes sites as
discussed in the meeting earlier today. The waste sub-sites are based on geopgraphical locations not on material
transferred through the pipe segments. This is being done to better facilitate the verification sampling and

-- closeout of these waste sites and collocated wastes sites. Verification sample designs will be based on the
excavated area not on the specific lines as they criss crossed each other covering the excavation. The
verification sample results for each area will be used to close out all or portions (if the entire site does not lay
within the excavation) of the collocated waste sites and documented in appropriate RSVPs. It is recognized that
due to the size of 1 00-N-61:1 and 1 00-N-64:1 sub-site that multiple decision units may be necessary. In fact the
area that covers the river road by the 181-N building was already sampled and backfilled per an agreement CCN
158653 (attached).

If you have questions please let me know. Once your concurrence is received I will submit the required form to
the WIDS Analyst per procedure. Your concurrence is requested by Tuesday 112-27-2011.

Thanks toni
948-8065

<<File: SIS updates for 100-N-64 sub-sites-.doc «<<File: 515 updates for 100-N-61 sub-sites.doc «><<File: 100-N-
61-64 Fig2.pdf «<<File: CCN-158653.pdf



100-N-64:1 109-N South side pipelines of the 100-N Reactor 105/109-N Cooling Water Effluent Underground Pipelines

The 100-N-64:1 10 in. diameter pipelines are located directly south of the 109N Heat Exchanger Building and was used as a blow-
down lines from the 1 09N Heat Exchanger Building to the 1908-N Seal Well Outfall Structure.

Collocated waste sites and ancillary facilities.
1 00-N-37
100-N-29
1 00-N-30
100-N-6i1:1
100-N-64 (to be colonized)
100-N-103:1 (1 french drain on east side of 1902N)
100-N-84:1 ,:2,:3,:4,:5,:6,.:7
Sump #2 (part of 100-N-84:5) see FSCF D4-IOON-0012
1 902N (basement)
186N (slab)
Pipeline ends at 163N and 183N foundations which were left in place by D4 (see FSCF D4-IOON-0012

100-N-64:2 109-N East side pipelines of the 100-N Reactor 105/109-N Cooling Water Effluent Underground Pipelines

The 1 00-N-64:2 sub-site pipelines located parallel to and directly east of the 109-N Heat Exchanger Building. This sub-site consists
of a single 10 in. diameter blow-down pipelines where it leaves the 109-N Building and continues into the 10 in. diameter 100-N-64:1pipelines. The geographical location of the 100-N-SI1:2 sub-site also coincides with the 1 00-N-62, 100-N 105-N, 109-N, 163-N, 182-N, 183-N and 184-N Underground Pipelines waste site which lays undemneath.

Collocated waste sites and ancillary facilities.

100-N-62
1 00-N-84:1, :2, :3, :4, :5,:6
1 00-N-Si1:2
100-N-63:2 (has its own VWI =OIOON-WI-G0022) COP~s: Cadmium, chromium (total), mercury,
hexavalent chromium, lead, nitratelnitrite, sulfate, SVOC, TPH, PAH, GEA, nickel-63, strontium 90,
plutonium-239/240, thorium-2B2, thorium 232, uranium 233/234, uranium-238, tritium

100-N-64:3 109-N West side pipelines of the 100-N Reactor 105/1 09-N Cooling Water Effluent Underground Pipelines

The 100-N-64:3 pipelines are located west of the 109-N Heat Exchanger Building and 105-N Reactor Building. This sub-site
consists of 2 in. to 32 in. pipes used to transport vent, flush, blow-down, filtered, fire line, and demineralized water between the 109-N Building, and the 1304-N Emergency Dump Tank, 1300-N Emergency Dump Basin, 107-N Basin Recirculation Facility, and the
1303-N Radioactive Dummy Burial Facility/Spacer Silos.

Collocated waste sites and ancillary facilities.

1 00-N-84:1 ,:2,:3,:4,:5,:6
118-N-1
1 00-N-SI1:3
1 00-N-68
1 00-N-63:2 (has its own VWI = 01 OON-WI-G0022) COPCs: Cadmium, chromium (total), mercury,
hexavalent chromium, lead, nitrate/nitrite, sulfate, SVOC, TPH, PAH, GEA, nickel-63, strontium 90,
plutonium-239/240, thorium-282, thoriumn 232, uranium 233/234, uranium-238, tritium



100O-N-61 :1 109-N South side pipelines of the 100-N Water Treatment and Storage Facilities Underground Pipelines

The 100-N-6i1:1 pipelines are located directly south of the 109N Heat Exchanger Building and transported mainly water between the
109N Building and the water treatment and storage facilities (1 81-N, 182-N, 183-NA, 1900-N, and 1908N). The pipelines were also
used to transfer sewer, chlorine and sump discharge waste water. These pipes vary in size 4 inm to 108 in. diameter and are mainly
steel and cast iron pipes wrapped in a coal tar enamel mastic.

Collocated waste sites and ancillary facilities.
I100-N-37
1 00-N-29
1 00-N-30
I 00-N-64:1
I100-N-1 03:1 (1 french drain on east side of 1902N)
I100-N-84:1, :2, :3,:4(,:5, :6,:7
Sump #2 (part of 100-N-84:5) see IFSCF D4-IOON-0012
1 902N (basement)
1 86N (slab)
Pipeline ends at 163N and 183N foundations which were left in place by D4 (see FSCF 04-IOON-0012

100O-N-61 :2 109-N East side pipelines of the 100-N Water Treatment and Storage Facilities Underground Pipelines

The 1 00-N-61 :2 pipelines are located parallel to and directly east of the 109-N Heat Exchanger Building. They were used to
transport transported raw water to the 109N Building from the 182-N High-Lift Pump House. These pipes vary in size 4 in. to 54 in.
diameter and are mainly steel wrapped in a coal tar enamel mastic. The geographical location of the I100-N-61 :2 sub-site also
coincides with the 1 00-N-62, 1 00-N 105-N, 109-N, 163-N, 182-N, 183-N and 184-N Underground Pipelines waste site which lays
undemneath. -

Collocated waste sites and ancillary facilities.

I 00-N-62
1 00-N-84:1, :2,:3,:4, :5,.:6
1 00-N-64:2
100-N-63:2 (has its own VWI = OIOON-WI-G0022) COPCs: Cadmium, chromium (total), mercury,
hexavalent chromium, lead, nitrate/nitrite, sulfate, SVOC, TPH, PAH, GEA, nickel-63, strontium 90,
plutonium-239/240, thorium-282, thorium 232, uranium 233/234, uranium-238, tritium

100O-N-61 :3 109-N West side pipelines of the 100-N Water Treatment and Storage Facilities Underground Pipelines

The 100-N-6I1:3 pipelines are located west of the 109-N Heat Exchanger Building and 105-N Reactor Building. This sub-site
consists of a 30 in diameter emergency raw water supply pipeline from the 182-N High-Lift Pump House, and a 30 in. diameter
overflow pipeline located between the 1300-N Emergency Dump Basin and the 1908-N Seal Well Outfall Structure.

Collocated waste sites and ancillary facilities.

1 00-N-84:1 ,:2,:3,:4,:5,:6
118-N-1
100-N-64:3
1 00-N-68
1 00-N-63:2 (has its own VWI = 01 OON-WI-G0022) COPCs: Cadmium, chromium (total), mercury,
hexavalent chromium, lead, nitrate/nitrite, sulfate, SVOC, TPH, PAH, GEA, nickel-63, strontium 90,
plutonium-239/240, thonium-282, thorium 232, uranium 233/234, uranium-238, tritium

I100-N-61 :4 182-N South side pipelines of the 100-N Water Treatment and Storage Facilities Underground Pipelines

The I 00-N-61 :4 pipelines are located directly south of the 182-N High-Lift Pump House and undemneath the 1900-N Water Supply
Tanks' foundations. These pipelines transported raw and filtered water in 4 in. to 42 in. diameter steel pipes wrapped in a coal tar
enamel mastic.

Collocated waste sites and ancillary facilities.

100-N-84:1, :3, :4, :7
1900N partially removed but still has tank foundations to be removed by D4 as a TPA ancillary facility.
Pipe ends at 182N which 04 is currently taking to 3 feet below grade.
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RE: UPDATED: 100-N FR South River Road Agreement Page I of 2

A WCH Document Control 158653
From: Saueresslg, Daniel G
Sent: Thursday, May 26.,2011 7:14 AM
To: AWCH Document Control
Subject: EW: UPDATED: 1 00-N FR South River Road Agreement
Attachments: River Road White Paper -final 5-19-11 .doc
Please provide a chron number (and include attachment). This email documents a regulatory agreement.

Thanks,

Dan Saueressig
FR Environmental Project Lead.
Washington Closure Hanford
521-5326

From: Varijen, Robin (ECY) [maiito:RVAR461@ecy.wa.govj
Sent: Thursday, May 19, 2011 3:40 PM
To: Faust, Toni L
Cc: Walker, Jeffrey L; Menard, Nina; Saueressig, Daniel G
Subject: RE: UPDATED: 100-N FR South River Road Agreement

Toni.

I am not sure what removing "during remediation"' gains us when it is restated in the next
sentence. Regardless, I accept this paragraph (section 4.4) as it is written below.

So, based on the document provided and, current information provided to me by the FR project,
I accept this agreement on Ecology's behalf. I would like notification when you have sampled,
compared the analytical results to the soil RAGs and will backfill. This can be one notification or
3 individual notifications and e-mail is sufficient. Please include this white paper and e-mail in
the next LIMM for documentation of our agreement.

Please let me know if you have questions or comments.

Robin Varijen

Washington Department of Ecology

Nuclear Waste Program - Cleanup Section

(509) 372-7930

From: Faust, Toni L rmailtoftfus ~c-rcom

5/26/2011



RE: UPDATED: 100-N FR South River Road Agreement Page 2 of 2

158653
*Sent: Thursday, May 19, 20112:27 PM

To: Varijen, Robin (ECY)
Cc: Walker, Jeffrey L
Subject: RE: UPDATED: 100-N FR South River Road Agreement

Robin

*Your comment has been incorporated with minor revision. See below.

If visual evidence of contamination (e.g., staining) is observed within the pipeline excavation the stained
location and approximate dimensions will be documented within the field logbook. The lead agency will
be notified via email if stained areas are identified during remediation and consulted regarding decisions
on additional verification focused samples in these locations.

Also since the I 00-N-53 waste site RTD memo has been issued this site has been move to the appropriate
portion of the white paper and the data summary table removed. Jeff read through. this and I used the electronic
spelling-grammar checker so I am hoping we are good to go. If you are okay with the attached please send an
email and later the document can be placed in the UMM minutes to document Ecology concurrence,

Thanks toni

5/26/2011



Remediation and Verification Sampling for Eight Waste Sites within

the 100-N South River Road Boundary

1.0) PURPOSE

The purpose of this white paper is to describe the remediation, sampling and analytical requirements for
portions of waste sites that lay within the 100-N south river road to support the waste site specific
remaining sites verification packages (RSVPs). Remediation of the portions of the waste sites within the
100-N south river road is needed to support the demolition of the 100-N River Structures, including the
18 1-N building between July and September 2011.

Eleven waste sites within the 100-N south river road boundary near the 181-N building, and leading to
the west side of the 105-N/109-N Reactor building have been identified as requiring
removal/remediation to support Field Remediation and Deactivation, Decommission, Decontamination,
and Demolition projects work schedules. Three of the 11 wastes sites (I100-N-56, 1891-N Building
Drywell, 100-N-73, 107-N Building West Area Storm water Runoff Miscellaneous Stream #395, and
100-N-76, 181-N Pump house French Drains) have been reclassified as "Rejected/Not Accepted," and
do not require sampling. These sites may be disturbed or removed during the excavation of the eight
remaining waste sites.

Sampling of the eight waste sites meet the requirements. specified in the 100-N Area Sampling and
Analysis Plan for CERCLA Waste Sites (100-N Area SAP) (DOE-RL 2006a) and will be documented in
the site specific RSVPs. The 100-N Area SAP addresses the sampling requirements associated with the
cleanup of waste sites under the Interim Action.Record of Decision for the 100-NR-1 and 100-NR-2
Operable Units, Hanford Site, Benton County, Washington (100-N ROD) (EPA 1999).

If verification focused sample results for a specific- waste site are below the remedial action goals
(RAGs) for the contaminants of potential concern (COPCs) for that waste site and collocated waste sites
then the excavated portion of that waste site will be backfilled.

If verification focused sample results for a specific waste site are above the RAGs, additional.
remediation of the waste site portion within the 100-N south river road will occur, and follow-up
verification focused sampling will be performed. Remediation of each waste site portion within the 100-
N south river road will not be considered complete until verification focused sample results are less than.
the soil RAGs. The location of the. follow-up verification focused sampling will be the same as the
original verification focused, sample.

Interim closure of the waste sites based on verification sampling will be documnented in site specific
RSVPs. Documentation on these portions of pipelines covered by the above sampling will be included
in the site specific RSVPs.

Should any deviation from this white paper be anticipated or undertaken, including performing
additional remediation or revisions to the sampling approach, the Field Remediation project will notify
the U.S. Department of Energy, Richland Operations Office and the lead regulatory agency for
concurrence.

Page I of 50



Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary

2.0 SITE DESCRIPTION

There are two categories based on waste site status, as listed below.

* Confirmatory waste sites awaiting sampling to determine if remediation will be required: 100,-
N-84 (subsites: 3, 5 and 7).

* Removal, Treat and Disposal (RTD) waste sites: 100-N-53, 100-N-61, 100-N-64, and
100-N-84 (subsites: 2 and 6).

A description of each of the eight waste sites identified for partial removal is as follows.

Confirmatory Waste Sites:

The 100-N-84:3 subsite consists. of inactive filtered and potable water pipelines including those
identified as filter water, demineralized water, potable water, and makeup water. During treatment of
the raw water in the 183-N Building, liquid alum (aluminum sulphate), Separan (polyacrylamide
coagulant), and liquid chlorine were added. Chlorine. was added for the control of slime and algae and
may have been used to assist in coagulation, odor, and iron removal problems.

The alum used at 183-N contained trace amounts of naturally occurring radium-226, radium-228, and
thorium-228, which may have been Technologically Enhanced Naturally Occurring Radioactive
Material (TENORM). To determine if TENORM was present, a number of samples downstream of the
183-N chemical mixing tank were taken and no detectable amounts of radioactive contamination were
found.

The 186-N Potable Water Plant replaced the 183-N and. 163-N facilities in 2000. Sodium hypochlorite
solution was added at the 186-N facility as the chlorinating agent to control slime and algae. After
operation of the 186-N Potable Water Plant began, heavy concentrations of particu *lates in the water
were seen. A pre-filtration system located in 1902-N Building was added in 2002 to alleviate the
problem.

The 100-N-84:5 subsite consist of the 10,0-N Area sanitary pipelines including; sanitary water, sanitary
sewer, storm drains, and disposal field pipelines.

The 100-N Area was serviced by 10 separate sewer systems consisting of one cesspool, one lagoon, six
septic tanks with an associated tile or drain field, and two septic tanks with seepage pits. The septic
tanks, pits, cesspool, and lagoon are identified as the 124-N-1 through 124-N-10 waste sites. The 124-
N-5, 124-N-6, 124-N-7, and 124-N-8 waste sites have been reclassified as Rejected. The feed and
drainage pipelines associated with these waste sites are included in the 100-N-84:5 waste site.

The 100-N-84:7 pipeline subsite includes sections of various diameter pipelines that could not be
positively identified based on review of historical documentation. These pipelines include those.
described as sample, unidentified, or multitube. In addition to the pipelines, the 100-N-84:7 subsite
includes a french drain and two areas that measure between 1 and 3 m (3.3 and 10 ft) in diameter with,
unidentified features.

Remove, Treat and Disposal Waste Sites:

Page 2 of 50



Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

The 100-N-53 waste site is the location of a former aboveground waste oil tank that was associated with
the 181I-N Pump house. The 1. 1 mn (3.5 ft) diameter by 1.2 mn (4.1 ft) high tank has been removed. Only
the concrete foundation remains. The pipeline that carried the waste oil from the 181-N Building to thetank is not included as part of this waste site. The 181-N waste oil tank (also known as Waste Oil Tank
No. 3), to received used lubricating oil from the engine lubrication system in the 181I-N Pump house.Oil was removed from the normal lubrication system and transferred to the waste oil tank via a 3.8-cm
(1.5-in)-diameter underground line. The 100-N-53 waste site has been reclassified as RTJ) (WCH
2011).

The 100-N-61, 100-N Water treatment and Storage facilities Underground Pipelines waste site consist
of all the underground water pipelines used to transport reactor cooling water between the Columbia
River, the water treatment facilities (181-N, 182-N, 163-N, 183-N, and 1908-N) and the 105-N Reactor
Building. Pipelines with the buildings and all pipelines that are downstream form the 105-N Reactor.
Building i.e., those lines that carry cooling water from the reactor to effluent disposal facilities such as
the dump tank and cribs are excluded. A small portion of the 100-N-84: 1 subsite pipeline connects. to the100-N-61 pipeline at the 181-N building. This section of pipeline is not a separate waste site since a
portion of it is above grade, but will be removed.

The 100.-N-64, 100-N Reactor 105/109-N Cooling Water Effluent Underground Pipelines waste site
consist of pipelines use to transport reactor cooling water from the 105-N Reactor facilities to 300-N andthe 1304-N, Emergency Dump Basin and Tank. respectively, the 107-N Filter Building and the pipelines
from these facilities to the 1908-N Outfall Structure.

The,100-N-84:2 subsite consists of diesel oil supply and return, ignition oil, ignition oil supply and
return, fuel oil supply and return, waste oil, and foam pipelines. In addition to the pipelines, the 100-N.-
84:2 subsite includes a fuel oil unloading trench.

Diesel oil unloaded from rail cars at the 166-N unloading station was transferred for storage to one offour aboveground storage tanks within the 1715-N Building. The diesel oil was then transferred through
a 10.2-cm (4-in.) underground supply pipeline to the 184-N Building day tank or through 5. 1-cm, (2-in)
and 10.2-cm (4-in.) underground pipelines to the three 56,781-L (15,000-gal) day tanks outside of the182--N Building. The diesel fuel from the 182-N day tanks was used to support the 182-N and 181-N
diesel oil systems.

Number 6 fuel oil (also known as Bunker C fuel oil) was unloaded from rail cars at the 1900-N
unloading. station and transferred to the 1 66-N building for storage in a 5,204,941 -L (l,375,000-gal)
capacity aboveground storage tank. The Number 6 fuel oil was transferred through underground
pipelines from 166-N to two 184-N fuel oil day tanks.

The 100-N-84:6 subsite consists of pipelines for disposal of chemical waste, demineralization t reatment.waste, drain cold, dummy disposal line, miscellaneous chemical drain, radioactive drain, chlorine, flush,and sample pipelines. The 100-N-84:6 subsite also includes a sodium hydroxide trench and, a frenchdrain. The 100-N-84:6 pipelines originate from the 109-N Heat Exchanger Building, the 105-N ReactorBuilding, the 163-N Demineralization Plant, 182-N High-Lift Pump House, 183-N Filter Plant, and 184-
N Plant Service Power House. Various chemicals were utilized in these buildings.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary
Phosphoric, ascorbic, and citric acids, and potassium permanganate were used in the 109-N and 105-N
Buildings decontamination processes.

Ammonium hydroxide, morpholine, and lithium hydroxide were added to control cooling water pH.
Hydrazine was added to reduce oxygen concentrations in cooling water.

Sulfuric acid and sodium. hydroxide from supply tanks in 163-N building were primarily consumed in
the demineralizer plant. A 93% sulfuric acid solution was used to regenerate the cation resin used at the
163-N building, while a 50% sodium hydroxide solution was used to regenerate the anion resin.

Appendix. A contains the Waste Information Data System general summary report and the Stewardship
Information System site summary reports.

2.1 Location

Figure 1 shows the 11I wastes sites, located. within the 100-N River Road.

3.0 RENMDIATION ACTION ACTIVITIES

The waste sites,(i.e. pipelines and polygons) shown in Figure 1 will be excavated and removed within
the boundary of the 100-N South River Road based on. approved remediation design drawings to meet
the remedial action objectives (RAOs) of the 100-N Area ROD (EPA 1999). Radiological field
monitoring [i. e. handheld instrument surveys, Global Positioning Environmental Radiological Surveyor
(GPERS)] and in-process soil samples will be used to guide the waste sites excavations and help
determine if the sites excavations are ready for verification sampling.

Pipelines will be excavated to the approved remediation designs for section within the boundary of the
100-N South River Road. Soil removed: during excavation above the pipelines may be used as
overburden. Soil adjacent to the pipeline and approximately 1 foot under the pipelines will be removed
and disposed of at the ERDF along with the piping.

For confirmatory waste sites where no approved remediation design is available, the excavation will
remove soil, which will result in an excavation that is a minimum 1 foot below the bottom of the pipe
and has a 1.5:1 slope.

Verification focused samples collected from the excavation areas to be backfllled, will be analyzed for
waste site specific COPCs using methods listed in Table 1. The results will be compared directly to the
remedial action goals (RAGs) listed in the Remedial Design Report/Remedial Action Work Plan for the
100-N Area (100-N Area RDRIRAWP) (DOE-RL 2006b).

A summary of the waste sites remediation field activities including in process sampling, anomalies,
GPERS surveys, final excavation footprint, and backfills, along with verification focused sample results
will be included in the waste site specific RSVPs.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Figure 1. 100-N South River Road and Associated Waste Sites General Map.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary
3.1 Post-Excavation Topographic Survey

A post-excavation. global positioning survey will be conducted once the waste site remediation has been
completed for the portions of the eight waste sites removed within the 100-N south river road boundary.
This information will be included in the waste site- specific RSVPs.

4.0 VERIFICATION SAMPLING AND ANALYSIS

This section describes the requirements. for verification focused sampling and analysis to support
cleanup of the eight waste sites. Verification sampling will be performed to support a. determination that
potential residual contaminant concentrations at this site meet the cleanup criteria specified in the 100-N
RDRIRAWP (DOE-RL 2006b).

4.1 Contamninants of Potential Concern

The COPCs for the waste sites were developed based on historical data and process knowledge for each
waste site within. the 100-N- south river road boundary are described below. The 100-N-84 waste site
and it's subsites are not listed in the 100-N Area SAPi

The COPCs for the 100-N-53 waste site include copper, lead, zinc, polychlorinated biphenyls (PCBs),
total petroleum hydrocarbons (TPH), and polycyclic aromatic hydrocarbons (PAHl).

The COPCs for the 100-N-61 waste site include anions, total chromium, hexavalent chromium, lead,
gross alpha, beta, gamma emitting radio-nuclides, strontium 90 and asbestos.

The COPCs for the 100-N-64 waste site include cobalt-60, total chromium, hexavalent chromium, and
lead.

The COPCs for 100-N-84:2 are based on diesel fuel and Number 6 fuel oil being managed in these.
pipelines and trench. The COPCs for the 100-N-84:2 subsite are total chromium,: lead, TPH, and PAIL

The 1.00-N-84:3 COPCs are based on historical information, previous sampling, and information from,
analogous waste sites (i.e. 100-D-63, l00-D/DR Service Water Pipelines and 100-H-35, 100-H Service
Water Pipelines). The COPCs for the 100-N-84:3 subsite: are total chromium, hexavalent chromium,
and mercury.

The 100-N-84:5 COPCs are based on existing historical information for the site and information from
analogous waste sites (i.e. 100-D-50:9, 16()7-DR3 Sanitary Sewer Pipelines). The COPCs for the I100-N-
84:5 site are lead, total chromium, hexavalent chromium, mercury, anions, pesticides, semnivolatile
organic compounds (SVOC), and PCI~s.

The COPCs for the 100-N-84:6 subsite are total chromium, lead, and anions.

Because there is little process knowledge and historical information for the. 100-N-84:7 subsite, the
cOPCs are based on a conservative approach. The 100-N-84;.7 COPCs are lead, total chromium,
hexavalent chromium, mercury, anions, nitrates/nitrites, pesticides, SVOCs, and PCBs.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary
Although not considered COPCs for all waste sites, analysis will be performed for the expanded list of
ICP metals including antimony, arsenic, barium, beryllium, boron, cadmium, cobalt, copper, manganese,
molybdenum, nickel, selenium, silver, vanadium, and zinc.

Although radionuclides are not CQPCs for all waste sites within the 100-N South River Road boundary,
the possible presence of radiological contaminants will be evaluated by performing strontium-90 and
gamma energy analysis (GEA) of all verification focused samples.

Although not considered a COPC for all wastes sites within the 100-N South River Road boundary,
historical data indicates that the pipe wrap used in the 100-N area contains asbestos. Therefore, all
pipeline waste site verification focused samples will be analyzed for asbestos.

4.2 Laboratory Analytical Methods

Table 1 identifies the COPCs for verification sampling and laboratory analytical methods.

4.3 Sample Design Selection and Basis

This section describes the basis for selection of an appropriate sampl deinaddtrminaino h

number of verification soil samples to collect.

4.4 Verification Sample Design

Verification focused samples and duplicates will be collected as identified in Table 2. The COPCs for
each verification focused sample is based on the COPCs listed for each waste site located at that
verification focused sample location, Table 2 lists the waste sites at each sample location and the
cumulative COPCs based on the listed wastes sites. As a result each waste site will be sample at least
once with a duplicate sample.

If visual evidence of contamination (e.g., staining) is observed within the pipeline excavation the stained
location and approximate dimensions will be documented within the field logbook. The lead agency will
be notified via email if stained areas are identified during remnediation and consulted regarding decisions
on additional verification focused samples in these locations.

Figures 2 and 3 show the verification focused sample locations for the eight waste sites portions within
the 100-N-south river road boundary.

4.5 Field Sampling and Analysis

All sampling will be performed in accordance with ENV-1, Environmental Monitoring. & Management
procedures consistent with the 100-N Area SAP (DOE-RL 2006a) requirements. Any deviations from
this sampling design will be documented in the field logbook and the remaining sites verification
package (RSVP3.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary

Tablel. Laboratory Analytical Methods.

Analytical Method Contaminants of Potential Concern

IC? metals' - EPA Method 6010- Metals,

Hexavalent chromium - EPA Method 719~6 Hexavalent chromium

Mercury - EPA Method 7471 Mercury

IC Anionsb- EPA Method 300.0 Inorganic anions

Nitrate/nitritec - EPA Method 353.2 Nitratetnitrite

Pesticides - EPA Method 8081 Pesicides

PCB, - EPA Method 8082 Polychlorinated biphenyls

GBA - gamma spectroscopy Gamma-emitting. radionuclides

Stronium-90 - total beta radiostrontium Strontium-90

SVOA - EPA Method 8270 SVOC

TPH' - EPA Method NWTPH-Dx Petroleum hydrocarbons

PAW4 - EPA Method 83 10 Polycyclic aromatic hydrocarbons

Bulk asbestos - NIOSH Method 7400 Asbestos

a Analysis will be performed for the expanded list of ICP metals to include arsenic, antimony, barium, beryllium. boron, cadmium,
chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.

b Analysis will be performed for the expanded list of IC anions to include bromide, chloride, fluoride, nitrate, nitrite, phosp~hate,
and sulfate.

c To preclude holding time issues associated with EPA Method 300.0 for nitrites and nitrates, EPA Method 353 will be perfoimed.
d TPH and PAR analysis will be performed if oily or burned soil areas are observed unless specifically identified as a COPC in

Table 2.

EPA = U.S. Environmental Protection Agency PARH polycyclic aromatic hydrocarbons
GEA = gamma energy analysis PCB = polychlorinatedbiphenyl
ic = ion exchange chromatography SVOA= semi- volatile organic analysis.
lC? inductively coupled plasma SVOC= semi-volatile organic compound
NIOSH = National Institute for Occupational Safety and Health TPH total petroleum hydrocarbons
NWTPH-Dx = Northwest total petroleum hydrocarbons -diesel range organics
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Table 2. 100-N South River Road Verification Focused Sample Summary (2 Pages)
Sample IES Waste Eatn otig Contaminants of Potential
Number Number Site(s) Esn No1i~gConcern

100-N-53-1 TBD- 100-N-53 -571036.3 149444.4
100-N-53-2 TBD 100-N -5 3 571035.5 149442.8 Copper', lead, zinc, PAl,:
100-N-53-3 TBD 100-N-53 571037.0 149442.2 PCBs, TPH, GEA, strontium-
l00-N-53- TBD 100-N-53 TBD TBD 90
Duplicate______

100-N-64, Chromium hexavalent,
100-N-84t5, chromium total". lead,

RR-1 TBD ad571035.4 149482.8 mercury, anion?, pesticides,
100-N-84-6 PCBs, SVOC, GEA (cobalt-

__________60), stontium-90, asbestos
100-N-64, Chromium hexavalent,

RR-l- TD 100-N-84-5. 57054 198.8t bf edDupicte and5. 498. mercury, anionsb, pesticides,
100-N84:6PC~s. SVOC, GEA (cobalt-100-N84:660), strontium-90, asbestos

100-N-- -dhrmum. hexavalent,
RR-2 TBD and iOO-N.. 571024.9 149469.1 chromnium total, lead. anions b

______84:2 OBA, strontium-90, asbestos
RR2-100-N-611 Chromium hexavalent,

DulcO TBD and 100-N- 571024.9 149469.1 chromium total', lead, anions",Dupicaec84:2 GEA, strontium-90, asbestos

100-N-61Chromium bexavalent,
RR-3 TBJ) 100-N-76d, 571038.9 149463.1choimtalednos

100-N-84:5 SVO~s, pesticides, PCBs,
GEA, strontium-90, asbestos

100-N-61 Chromium hexavalent,
RR-4 TBD and 100-N- 571018.3 149453.2 chromium total, lead, anions,,

______84:2 ____ ____ GEA, strontium-90, asbestos
Chromium hexavalent,

100-N-84:2, chromium total", lead,
m * bRR-5 TBD 100-N-84:3, 571013.9 149433.5 mercury, anions.and nitrate/nitritese, pesticides,

100-N-84:7 SVOCs, PAHl, PCBs, TPH,
GEA, strontium-90, asbestos
Chromium hexavalent,

100-N-84:24 chromium total', lead,
RR5-TBD 100-N-84:3, 571013.9 149433.5 mercury, anions,Duplicate and nitrate/nitrites, pesticides,,

100-N-84:7 SVOCs, PAFL PCBs, TH,
GEA, strontium-90, asbestos
Chromium hexavalent,

RR-6 TBD 100-N-6 1 570991.1 149384.2 chromium total' ' lead, anionsb.
GEA, strontium-90, asbestos
Chromium hex'avalent,

RR-7 TBD 100-N-61 570987.2 149347.8 chromium total", lead, anionsbt
L -GEA, strontium-90, asbestos
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
Table 2. 100-N South River Road Verification Focused Sample Summary ( 2 Pages)

Sample flIES waste Eatn otig Contamninants of Potential
Number Number Site(s) Eatn otigConcern

Chromium totala, lead,
RR-8 TBD 100-N4-84:6 570993.4 149315.2 anionsb, GEA, strontium-90,

asbestos
RR-8-.Chromium totala, lead,

Duplicate' TBD 1004N-84:6 570993.4 149315.2 anions1', GEA, strontium-90,
asbestos

Equipment TBD NA NA NA ICP nietalsu, mercury
Blank' __________ ____ __________________

Sample analysis for ICP metals will include antimiony, arseni c, barium, beryllium, boron, cadmium, chromium (total),
cobalt, copper, lead, manganese, molybdenum. nickel, silver, selenium, vanadium, and zinc.

b Analysis will be performed for the expanded list of ion chromatography anions to include bromide, chloride, fluoride,
nitrate, nitrite, phosphate, and sulfate. To preclude holding time issues associated with EPA Method 300.0 for nitrites
and nitrates, EPA Method 353.2 will be performed.
A field duplicate samples will be collected from at least one sample location for each Waste site. The duplicate sample
locations will be at the discretion of the project analytical lead unless otherwise identified.
1 00..N-76 is classified as a"rejectedlNot Accepted!* and does not have an COPCs: associated with it; 100-N-76 is listed
in table for completeness.
Multiple equipment blanks may.be collected. An equipment blank will'be collected for each day samplni.prom.

EPA = U.S. Environmental Protection Agency"~ PCB3 polychlorinated biphenyl
GEA = gamma energy analysis PAH =polycyclic aromatic hydrocarbons.
HEIS =Hanford Environmental Information System SVOC =sernivolatile organic compound
ICP = inductively coupled plasma TBD = to be determined
NA = not applicable TPH = total petroleum hydrocarbons

4.5.1 Sample Collection

Figures 2 and 3 show the location of the verification focused samples. The verification focused sample

locations will be surveyed and marked/staked prior to: sample collection using the coordinate pairs

provided in Table 2. A discrete soil sample will be collected at each designated sample point at 0 to
0. 15 m (0 to 6 in.) below the surface of the exposed excavated soil and analyzed using the methods
identified in Table 1.

All verification focused samples will be analyzed using. the methods identified in Table 1. Full protocol

laboratory analysis will be requested for all samples.

4.5.2 Verification Sample Collection - Quality Coatrol/Quality Assurance,

One equipment blank sample consisting of clean silica sand poured over the sampling equipment will be
collected and analyzed. as indicated in Table 2. Field duplicate verification focused samples will be collected
at locations identified in Table 2. The duplicate sample will be analyzed for the full suite of analytes using
the same methods specified for the corresponding primary sample in Table 2.

Field quality control samples will be collected as required in the 100-N Area .SAP (DOE-RL 2006a).
Any deviations from the planned. quality control, sampling shall be documented in the field logbook. and
discussed in the data quality analysis attached to the RSVP.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary
4.6 DATA QUALITY ASSESSMNT

All samples will be requested for a full protocol laboratory analysis. Post-data collection activities will
generally follow those outlined in Statistical Guidance for Ecology Site Managers (Ecology 1992) and
the U.S. Environmental Protection Agency's Data Quality Assessment. A Reviewer's Guide

(EPA 2006). The data analyst will be familiar with the context of the site remedial action objectives and
goals for data collection and assessment. The data will be verified and validated in accordance with site-
specific data quality objectives found in the 100-N Area SAP (DOE-RL 2006a). Graphical and
analytical tools will be used to verify, to the extent possible, the assumptions of the statistical analyses
that were performed, as well as to achieve a general understanding of the verification sampling data.
The data will be used to assess whether the sample results are adequate, in both quality and quantity, to
support the primary objective of demonstrating, that the site meets the cleanup criteria specified in the
RDR/RAWP (DOE-RL 2006b) and the 100-N ROD (EPA 1999).
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Figure 2. Verification Focused Sample Locations within the 100-N South River Road Boundary
Map 1 of 2.
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Remediation, and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Figure 3. Verification Focused Sample Locations within the 100-N South River Road Boundary
Map 2 of 2.
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Remediation and Verification Sampling for Eight Waste Sites within

the 100-N South River Road Boundary
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Remediation and Verification Sampling for Eight Waste Sites within
the 100-N South River Road Boundary

APPENDIX A
WASTE INFORMATION DATA SYSTEM

GENERAL SUMMARY REPORT

AND

SThWARDSILIP INFORMATION SYSTEM

SITE SUMMARY REPORT
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Remediation and Verification Sampling for Eight Waste Sites within
the 100-N South River Road Boundary

Waste Information Data System 042&2011

General Summary Report
Site Code:. 100444-3 Site Reclassification Status: Nione Po". I

Site "amres:, l00-l4S3; 181-N Building Waste Cii Tank

Sit& Type. Storag. Tank start Date:

status:d Irmsv End Do
HanordAre: 1ONPips Type. Not SpeciledQUWMA: 100-NR-1

Site The rita was an empty above-grund waste oil tank. The tank ms 1.1 meters (1.5 feet) in
Description: diarneterand 1.2 meters (4.1 feet) high. A Mie visit InJuly 1M'3 found that the Wan has been

renmoved.

LocationTh ioIloaeinh M rA1 oes(0fe)esofte11NPmhu.Descriptton. hst slctdh h 0- r,~1 etr 8 et sio h 8- uihue

Process
Description. The site received wasste oil from diesel powered emergecy pumps in the 181-N Building.

Associaed The 181- Building is associated with this ste.
Structures:

1. ClR Webb, 01A02199 TField Logbook assigned to Chritine Wetb EL-l25 and EL- 1255-1.References:

Waste Infoffnatiomi

Type. Oil Anouft~
category; NazordaustOangerous. Units., Not Specified
Physical State- Liquid Reported Date.
Waste Obscured: Kome
Description: The tank has been removed.

Dimensions:
DeptlhelghtL 1.25 Meters 4.10 Feet
Diameter 1.07 Meters 3.50 Feet
Site Shape:, Circle
References; 1. TF Johnson, D41281199 SuspectWaster Sit fnvestigallon Logbook, EL-1238.

Field Work:

Type. Site Whdown
Begin Date: 07107/159
End Date. 07107/199
Purpoe. RARA Wallkdown

TYpes Site Wlkdown
Begin Date: 03107l190
End Date: 03A07/1998
Purpose- initial Review
References: 1. TF .lohnson, 04M8/1995 Sspect Waste SRIrlivstigallon Logbook, EL-1236.

Type: Site Vfhlkdovm
Begin Daew. 0710711999
End Date. 07107M99
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Remediation and Verification Sampling for Eight Waste Sites. within the 100-N South River Road
Boundary

site.Code. 1004,1.63 Site Reclassitlicaition Status flona Page 2

SPurpose: RARA Walkdown
Comment: The Waste OHl tank htas been removed. Only the foundation remains.
Reftrences: 1. CIR WObb, 011011997 Fleld Logbook assigned to Chis**e We". EL-i1255 and EL-1255-..

Progranunatlc Responsibility

WOe Program: Confirmed By Program
DOE Divion:
Responsible
Con"OatodSubconrctor.

ContractorlSubcontractor.

Responsible Project-

Site Evaluation
solid Waste Management Unit:

TPA Waste Managemnent Unit Type.

Permitting

RCRA Part B Perrit: TSD N~umber.t

RCRA Port A Permit: Closure Plan:

RCRA Permit Status:

Septic Permitu' 161218 Permit:,

fnoat Landi: NPDES:

state Wwst
Air Operating Permit: Discharge Permit,

Air Operating Permit
Number(%).*

Tri-City Agreement
Lead Regulatory Agency:

Unit Category:

PA App endix:

RenedIation and C1osure
Decision Document:

Decision Document Status:

Remedlatlon Design Group,

Closure Dlocument:

Closure Type:

WAC 173-340 (2007) Cleanup Comparison by Ecology;

Post Closure Requirments- Residual Waste
New Site Code:

Imnages:

Patitname: W& o~ism~On37337 1c aeTaken:

Descrip'ton:
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Remediation and Verification Sampling for Eight Waste Sites within
the 100-N South River Road Boundary

SIte Code: 104-6-3 Site RadasefiIcon St0Attz Mon. Pope 3

Pathnwwo 0e~u fini~y7' 2104 Dat Takea.: 07/08199

photo shows the waml oil tankt tion. The tonk has been removed.
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Remediation and Verification Sampling for Eight Waste Sites within the I100-N South River Road
Boundary

Site Code-, 10041441 Site Reclassfcaton1 Status:, tione, Page 4

Site Namnes:, 1004"1 i, I100-N Water Treatment and Storage Facilites Underground Pipelines

S ite Type: Process Sewer Start Date. January Of, 1963

*Status Inaictive End Dat:; Jay 01,1987y

Hanford Area: VON Pipe Type: Not Speciied
OUiJA 100-NR.

SRO The site encompasses all underground waoter pipefines, used to transport reactor cooling water
Descrfption: between water treatmenit aitis and the 10-1 Reactor Bulding. Thee Include all

underground lines rnning between bildings and those tha n to drainage Waiites.
Pipelgnes Wthin bildings and ali pipelines. that are dornsnaeam from the reactor bulding. Le.,
those lines that carr cooling water ftrm the reactor to effluent disposal fadfitlee such as the
duaV tankc and cribs ame excuded.

Location The, sfe Is located where the underground pipelies run irost the 161-N, ItWr Pump House to
Descriin the 163-N WaWTrreatmest Plant, the 18241 Pump. IHouse and Storage Tanks, and Uto the

105-N Reactor Bcldrig,. Also, any underground drainage pipelines K"Ing from Mhe WOte
treatment and storage facilities to the riversi outfall structures. Other underground pipelines
running to the outfaoll otrtures are Inolmded In othier wade ste and are therefore, evictded
front this Oftto.

Process
Descrfption: Rector~ cooling water was pumped frt fth Columble River, settled aN treated to re"Wee

M nerals, then Injected into t reacior pimary cootant loop at a rate of atout 760 litersfnute-
(200) gallons/hIinuts)..

Associated Associated structures include the 181-4 River Pump House,- the l82-N Pump House the
Structures; 183-N Water Treatment Plant, and the 1054" Reactor Suadkig.

Site
Commnent: The 1 00-N-61 waste site pipelines, are located through out the 100-N Ares and are coliocated

with a number of other pipeline waste riieestnduding Wu not Iilofto the I 0-N-84. 100-N
MNscellaneous Pipeline$ waste site. During rernedlation of the 100N-SI waste sfte cottocated
waste sites may be partially or Ully rernediated.

A 7.8-cm (3-In.) french drain located 2.8 mt (9.2 It) to the east of th 190241 bwldt welt and
the location of a french dtri With a I S-cm (0,7S-lnt) dean me un-preasurestemn return Ind
frlom the 10"- building (removed. dudlng the demolon of the 108-14 buildng). beth par of ther
100-N-.103 waste site, fall within Ohe planned excavation footprint for 100-N-6i. As a
consequence these features %Ql be disposlitoned durtng WCtI remnedlation 4 the 100-6-S
Waste sie.

1. DH- Oelor-3, 1013111986 FrM the Desk of 01H CeFord to LA OletL- Suject~ Discovery Site, 100-N Water I
References:

Waste Infortnation:

TYP" Water Aon

Category: Nandonger-ousnonradoct-rs units: Not Specified
Physical Suite: Solid land UcMd Reported Date:
Start'Date: 0Y11163 End Date; 01/0111"87
Waste Obscure* Soi Overnuden
Descripti~n: The waste Is steel piping, conrettean soil (1 otanians ame present). Chemlcal addiltes

to the reactor cooling water included suilcirle acid. sdimnt hydroxide, aluminum sulfate (alum)
with excs hydrated calcium oxk*e separan, clorine and sodium 4taroWae Water pH
was maintaloed a about 7., and -he free chlorine residual was appcimatloy 0.2
noilgramdliter.

Referemcer. t. L. CoW., 100-N AreaTechnIcal Baseline Repoft WH-S-E14-T-251.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site, Code: 10"41-1 Sit* Reclassification Status: None Page 5

Unplanned Release:
Release NIam: 100-N.7
Reported Date: Occurance Report;A
Begin Date:
End Date:
Description: 100-7- was an unplanned raeasee ftat occurred In underground discharge pipelines associated mMt

this site.
Referene.: 1. DH Deford, 101311199 From, the Desk of OH DeFord to LA Dietz- Sub~ject Discovery Site, 100-N

Water Teabient Facility Underground Water Pipeline, FOA0-31 -G&

Programmatic Responsibility

DOE Program: Confirmed By Program:n

DOE Division:
Responsible
Contractor/Subcontracton:

Reclassifying
ContractorlSubcontractor'.

Responsible Project:

Site EVaIlatiOnk
Solid Waste Managemnent Unit:

TPA Waste Management Unit Type:

Permitting

RCRA Part B Permit: TSD Number

RC RA PortA Permit; Closure Plan;

RCRA Permit Status:

Septic Permit: 2161M1 Perit;
Inert LandFM.l tIPOESs

State Waste
Air Operating Permilt: Discharge Permit.
Air Operating Permit
Number(*),

Tri-City Agreement
Lead Regulatory Agency:

Unit Category:

TPA Appendix:,

Reinediatlon and Closure
Decision Document:
Decision Document Status:

Rernediation Design Group:.

Closure Document:

Closure -type:

WAC 173-340 (2007) Cleanup Comparison by Ecology:

Post Closure Requrments: Residual Wasts:
New Site Code.,
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary

Site Code. 10"-1-64 Site Reclasuification Status: Hone Pago a

Site Nlames: 100*44: 100-N Reactor 1051109-N Cooling Vher FSiluent Underground Pipelines

Site Type:. Radioactive Process Sew Start Date, January 01, IM6

Status, Inactive End Datet January 01, 1087
Hanford Area: 10ON Pipe Type: Not Speced
OUAWA 100-NIR-1

site This site includes those underground pipelines that transported reactor cooling water from thea
Description: 105-N Reactor facilities to the 116-N-4 (13O0N), Ite 1304-N Emergency Dump Basin and

Tank respectively, the 10M- Filter Building arid the pipellries rom ftmfacilies to the 1908-N
OutfalStrcture. it does not include the underground Inues that discharge tottie 1301-N
0118-N-i) and/or 1325-N (11444) Cribs that are addressed by a, separate Waite Information
Data System (WIDS) entry for the 105-N Reactor. 1314-, 116-N-1, and 116-3 underground
pildin. (sit I00-N-63).

Generally these linee leave the 105-N Reactoir uilding on the west side arW proceed tot
wvist to thei repective treabnewNtdIsposal l'aciitles The 107-NBUldinigIncludes returni
pipelines as well as othe process pipelines contained Int a concrete encasement between t
105-N and, 107-N Buildings. This encasement houses 1)20-meter t10-inch) and 0AS-nieter
(18-Inch) dermnermized water lines, a 0.3-meter (12-nch) iltered water line, 123-cenitimete
(0.5-Inch) Instrument air, 6.1-centimeter (2-Inch) steam, iS-centeter (6-nch) lie, line and
telephone, Instrument, power, and fire, alarmi Ingix The encasqmpnt Is about 30 meters(9
feet) long. The remaining underground pipelines associatedL with tAi 1300-H andl 1304-N
Include a WS7-meter (30-Ich) flush. One, a 0.61-meter (24-Inch) vent a 0.713-neter (30-Inch)
overflow, a 25.4-centimeter (10-inch) blowdown., and a connection to the 2SA-centimeter
(10-Inch) radioactive drain line that becomes the 0.3-meter (12-ich) radioactive drain rhe nor
Included with this waste sits. The site do"s include oveilow lines to te 1908-N Outfall
Structure, but does not Include the 1908N Outfal Structure Itel.

Looation Ti ieI h oaino negon ~efe unn e~enteI0rmMS~i~st
Description: Thsst steoctoofnerrudpplesrnigbttnte1510-lBligstthe I 16-NI-4 (130M-), the 1304-14 Emnergency Dump Ba~sin and Tank, the 107-N Filter Building

to the 1908-N Outfall Structure.

process
Description: The Emergency Dump Basin (I1816--t300-lk) and the Emergency Dump Tank (I1304-N) were

designed to receive "single-pass reactor cooling water in the case. of an emergency. Both
systems were wsed to periodically receive, steam blowdown. The 1304-4 Tank replacd (he
1300-N4 Basin. This oteamn condensate normally contained low leveils of rodionuclido
contamnination and fission products. Overfow and drain lines to the 1908NOutfal Structure are
include In this wastee sie However, the outfall structure Ws a se .parate, wavw~eite.

Associated The associated structures are the,105-N mnd 10O- Reactor Buildings. The TSO pipelines ame
Structures, 0--3

Referenes: 1.S. L Cots'. 100)-N Area Technical Baseline Report WHfC-SD-E-N-Tt-251.

Waste Information:

Type. Process Effluent Amount.*
Category: Radioactive Units: Not Specified
physical State. Solid anid Liquid Reported bat.
Start Date: 0111983 End Dates 01/0111981
Waste Obscured: Soil Overburden
Description. The waste Is the wontarriniated underground pipelines. The folklng adonuclidesWerut

released firom the reactor ithrugh the undergroun pipaines to lt.e 118S44 (1300-N). 1304-N
Emergency Dump Basin and TatiK, the 10O- hlIter Buildinig and to fti 1908- Outa
Structure Residuel contam itp of some may be expected to remain b fth underground
pipelines. These Wnlude: sodlim-24, nlobim-95. fodlne-I3i. chromium-Si1, zlrconiunr-96i
tellurim-132, tachnetuitim-99. nianganeiie-54. Iran-%O, rutherikim-103, certum-144, and
cobalt-60. Because of radioactive decay, only manganese-54,. cobaltSO, and cariun-144 are
expected to remain.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site Code: 1 00-1-64 Site Reclassification Statuis: Ilona Page 7

Programmatic Responsibility

DOE Program: Confirmed By Program,
DOE Division:
Responsible
ContrattoriSubcontractor,

Reclassifying
coinraclorisubcontractor.

Responsible Project:

Site Evaluation
Solid Waste Managementl Unit:

TPA Waste Management Unit Type:

Permitting

RCRA Part B Permit- TSD Number

RCRA Part A Permit: Closure Plan:

RCRA Permit Status,.

Septic Permit: 2161218 Permit:

Inert LandFill: NPDES:

State Waste
Air Operating Permit: Discharge Permit;

Air Operating Permit
Number(s):

Trn-City Agreement.

Lead Regulatory Agency:

Unit Category;

TPA Appendix.

Remediatlon and Closure
Decision Documnt:

Decision DOcument Status:

Remediatlon Design Group:

Closure Document:

Closure Type:

WAC 1734340 (2007) Cleanup Comparison by Ecology:

Post Closure Requlrments: Residual Waste:
Noew Sfte Code:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site Code; 100444 Site Reclassification Statlus- lNone Page a

Site fames.. IM-4; I100-N 100-N MWcelnoua fipee

Site Type: Radioactive Process Sewer Start Catei
Staftm Inactive Fnd Datot
H~anford Area: 10ON

OUNAA:10" -1Pipe Type: Not Speciled

Sime This Wie consists Of aON nisc neouepipelines In Mie 100-N4 Area that %wee Identified doti
Description: the, Orphan Site EValluation (OSS) poocess and! not preiously tied toan 6*5sng waste site.

The mJe Includou product pfpellnes, cet'vlce Aatr pipelinMe sewers and associated features
(manholes. s(orm drains, valve boxeek etc.) IHelkam lktes elctrcat conduit Wstbo~ne linS,
elacbical grounding Ines (grousnd). control apply vfre alar systems were excluded trom
th-e Stek

The miscellaneous pipelines supported the reactor operation and related support facilitles
foghout ft N-Area. The process description Is provided far each -if the sutbsites Inthi

respct writeu p.

Location
Descrition: The ipeline semeftewithi the 100-N.Are,

Site
Comment: The Pipelines ame generally encesed in horizontal ppeis wIn rony 4azs l.e utilt lines are

ca-located witin the concrete encasemvent. No evaiuation has been conducted to determilne If
the co-ocated utility Une* (electrical, telephom neilumentallon, ete) wre active.

1. 01)0900NArea Orphan Sites Evaluation Report Rev. A, WCII OSR-2(X)94)OQI,Refeirences:

SubSite Code: 104441
SubSire Name.,": 100-N-84:1. 100-N Ara* Rawv Water Pipelis
Classiffication: Accepted
Reclassification: None
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site Code; 100-N-84 Site Reclassiication Status: None, Page 9

Description: The wcbs consists of the I004 Area raw water pipelines Includes: tow preseurewater. raw
water. raw water return, raw water supply, raw -water supply high and low pressure.
emergency The lines are raw water supply, sprinkler, vent, fire Ilne, Inlgation. fog, and fish
line pipelines, located tmroghout the. 100- Area's I M-NR.1 opeable unt The large
m*jrt of the pipelines being locaed In and around the 182-N Hgh4if Punmi House, 163
Deminerallzation Plan, 183-N Water Filter Plant. 1844 Po-w House, Mhe 185N Hanford
Ganevating Plant 109-N Heat Ex iar Building and a scatterinig of office buildings and
trailers located to the south and southi east of the 105-Nl Reactor Buling. One additional
12-k raw water thne used far lamporaty construction to located to in dhe nort easter portion
of the 100-N area and conectt te export water plpslne The 100-N Area raw wotw
system woe bult in 1I83 wlifdth ln por"n added as now support bulings were
constructed. Raow water was pumped from th a Columbia River at the 18 1-N Punp, House to
the 185SN Hanford Generat Mast~ the 1019-N Heat Exchanger Buldifng, the 182-N High-Uft
Pump I-luse, anm the 184-N P ower I-ouse. Tihese large delivery pipelines ate not Pad of the
104 41 astot. The stthsfte Include* pipelie between the 105-N Reocior 8ulding and
it's supporing facilities The pipellves exil1ing the 182-N Sulidin tasferred rawwaterto the
10544, 109-N. 163-N and 1854N SulrdingsAt the 182-N Building raw water #oe passed
through screens before it wasn stored in 18&6 mM M6 deep, independent pump suction %*Ils
for future distribution. Raw water suppled to the 109- Heat Exchange Buildings supported
the dump-condensers, graphite cooling heat exchangers Ouwbfnee aurface-condensera,
Additonallr rw water was supplied toathe 182-N Suilding emergency raw water tank and
various heat exchangers, along with the 100N Area Iffigation and lie systems. The ftr
system pipelines originating at the 182-N supported the j"5- Hanford Generating Plant and
SUbstation located to the south of the 105-N reactor Brikfing and outside of the 400" Fenced
area. Raw water frorn te 109 and 184- buildings could also be returned to the Columbia
rhrer through thle SealwseIThe plipeines located between the 1091, 182-N, 163-N and trhe
183-N Buildings lay within the l00-l'14 water treatment pipeline removral excavation footi)Int
tli-1-89933). This area was excava ted and bacirililed In 2008 through 2009.. Raw vmter lines
collocated with 105-N Reacto Treatment Storage and Dipocal Underground Pipelines along
the east side of the IO9- and 105-N Buildings lay withn thre 10-4-3 excavadtiooolprlnt
(H-1-M933. This area wae excavated andt backlied In 2009 through 2-009.

References, i. 03Q=2/210 10-N-63 Mfuena Pipelines: Overall PlO Pkenk H-1-8993, Rev 11

SubSite.Code. 10C-4.2
SubSite Names: 10044-84:2; 100-N Areo Fuel and Foam Pipelnes
Classification: Accepted
ReClassitlcatlon: Norte
Oescription: The subsite, includes th ue onl and (broa underground p~pellInen the IOM4 Area, located

to the northwest and West W~e of the 105-N R~eactor Building. Two fuel oil unloading, storage,
and transfer system -were used in the. 10041 Area. Diesel oil unloaded from raol caos at the
16 S-N unloacing station vas transferred for $Woage La the one of four aboveground storage

tanirawithin the 1 715-N Building. The diesel oil A* then transferred through a I10.2m an14-n)
underground stupply pipeline to the 184-N Btilding day tank or Uurattgh S. Icm (2-In)l and 10.2
c~m (44in) underground pipellnes to the three 58,791 L (15000 gal) day tanks outside of the
182-N buildlng. The diesel Wuel tOni dI82N day tankse was used to support the 182-N and
1 81-N diesel allsystems. Hunter 6 ttel oil lalso knowni *s BtinkerO f uetl ) woe uniaded
from rail care at the 190044 unloading stalionk and triasferred to the 16-N Building for
otorage Inn a 204.941 L (1,375,000 gel) capacity aboveground storage tanI. The No. 6 Wue
oil a transfered through underground pielinee from 166-N to two 184-N fuiel ol day tanks.
Foam fire supproseton fines t6, support the die10l 6il tanks and pipelines are collocated with
the die"e oil Pipelines near the 166-N Buidin. The north west portions of the 100-444:2
plpeffnes are lotd within thle 1 00-.O excavation rbotprft(H-i-89933).

References; 1. 0OUMt201 1044-3 Efiluent Pipellnes Overall Plot Plan, 11-1-89933, Rev 1.

SubSite Code: 100-,4443
SubSite Names: 100-N-84:3, VIM- Area Fliter and Potable Water Pipelnes
Classification. Accepted
R*Mtssitlcatlon: NOnM
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site Code. 100-11-8 Site ReclassillIcation Status:z floite Page 18

Description: Site Description: The 100-N Area fter and potable water pipellnes Indudes makeuipwater,
filter wiater, deineralized water, and potable water pipelines. as supplied to 183-N Friter
Rlant Buiding or pretreatment and Mltraaion The 183-N ifter plat suppied sanitary water to
the entire 100-N Aree. The plant also suppled filtered water to various buildings, throughout
the 100 N Area Ior use where treated water was noot desirable or required. The trm tratbd
water herein refers; to filtered water that had liquid aflum (aluminum sulphta) separan
(polprayb4mide) and "~i chlorine added during pretreatmnent. Dearnkitalized water from
163-N Buling was used a rmakeup water feed for the pretreatment sYMMif i 18344
buildng, while raw wowe was used for chemi cal mixing In the 182-N and 183-N WulIngs, prior
to be"n added to the water Te chernial feed spitms were maintained using proporional

svatewth "i waterltm. Deminerallzed wate was Uised to prevant mineral deposite wltil
would foul pipallne systema. Chlorie was added lor the, control of asthn and algae. and ma*.
havre been ubed foassist In coaultion odor end hro removal problems. Abxn was uzsed as
the prIncple coagiulw-t during pretreatment 100-4$ p~pelines located betaw the 1094N,
182-N, 163-N and the 183-N Buildhp.s la within the 100-11-81 water tremnpipdln
removal excavation footprint (M-I-89934) This ame wa= excavated and bAcklced to 2M0
through 2009. The north west portions of the 100-N-843 pipeilnes are located within the,
1004.83 excavation footprint (-i- 18933)- Filtered water lines; are located to the north and
south of theI DS-N reactor Buldirg, while the potablawater lines are located mainly td the
southwest of the 105 reactor building to the 1 05-N support facIlittes.

References:

SubSite Code: 1004-84:4
Sub~lte Names: 100-44:4 100-N Are Steam and Condensate Pipelines
Classification: Accepted.
ReClassificatlon: None
Description* Site Description: The 100-4 Area steamn and condensate pipelines incdudew.:.steamt

condensate. and Inleolon and vacuum pump water, Process Description: The N Reactor
stream was used to generate electicity from 1966 to January 7, t9$7 Condensate fom the
dump condensers was routed back to steam gener .ators for regnato. The11 main steam
sysmtem was designed to distrioute steam generated from generators an the Mof of the 109-N
Building as high, mediums and low pressure steam. Hiugh pressures dteam was exported
through a 71 cm (28-in) pipelne to the 184-N Sulking to support the "tbine generator and
misacellneous services. Medium pressure steam woatibutied tom 109N for area healing
(105-0,.182-N, 163-14.. 18-N, 108-N. 1704-N.,171 S-N, and 1734-N) and additional
milscellaneous services. Low pressure steaml was expoittoThe 184-N and 1534 Brildln~gs
for unk heaters. and convectore. Stand-byr boers located 184-N were maintained Independent
of reactor operation a ping s*team lthe 184-N day tankse, fte 166-N fuel unloading
facilities and for the -109-N emergecy seal water turbins. Once the steam had been utiltzed
In each building condensat return pipelines exported (he 184-N SuIdng condenser receiver
where it is recirculated deacerating heater for reuse.109-N Building was equippedwfth a
condensate dlvertion station controlling the levele in thea decorated water storage toalc A 10r
condensate emnergencydrain could be used to release condensate tm 109N to the OAT m
(664in) raw water popellnes downstron of the Sealwel. 100-1-84:3 pipelines located betwreen
the 109-N, 1 82-N,7163-N and the,18"4 BuIngs, lay witin the I00-N141 water trearmt.n
pipeline removal excavation footprint (Wl--093). This are was excavated and bacllled In
2008 through 2009. Location Dfecrfptin The steam and condensate pipelines ame
concentat aroud the 105-N Reactor Wirldin'g to support facilities and the 188-N Hanfort
(;enerang Plant Site Cornment Tfololowirg thre dry wells end their assclated pipelines
for fte 100-0-.03 waste site fall with the Owaned excavation footprint for the 100-N-84.4
was site: A 12-nm "a6.) dry well with a 10-cm (4-4n.) to drain fronm ane4qulpmoert access

piand. 10-c i(44mn) cast kon Foor drainilne Voms cdean office area atthe 10644 Buiding.,
A drywell wth a 10-m (4-in.) steatconensatepipeline frnhe10"- Buidn and
another 10-cm (4-4n.) samn condensate pipeilne from clean operaffons In 1?12.N- A dry wel
with a 7.6-eni (34In.) low-pressure steam condensate, pipeline fronm t 1734-N- Gas Bottle
Storage Building. Asa consequence these features wi be dispoalton dduring renediation
of the 100-N-84-4waste ofte.

References:i 1.-abeL. Lenm 011111201 WVCI request adding teat ito h 100-N-SC:4 reflectn that 3 dry

SubSit# Codir. 1004N-84;S
Subsite Names: 10".-84;5; 100-N Area Saoitary
Classlficattorr. Accepted
ReClasstllcationt None.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site Code., 100-N1-84 Site Reclassification Status: None Page 11I

Description: Sie Description: The 100N Area sanitay pipelines includes: sanitary water and sever, storm
drains, and disposal field pipelines-. ProessDescription: The 100-N Area was serviced by ten
$eparate sewer systems consisting of one cesspool, one lagoon, oneseptic tank with an
associated tie field two septic tanks with seepage pits, and five septic tanks associated with
drain fields. The septic tanks, pits. cesspools and lagoon ar Identified as the 124-N-1
through 124-10j waste sites. Waste sits 124-N-S 124-N-6, 124-N-7, 124-N-8 have been
reclassified as 'rejected*. The feed and drainage pipelines associated with these waste sites
are included In 1 O0-N-84:S, Loc aton~eocfiptIon: The IM0N-84:5 pipelines are located
th roughoUt the I100-N Area's 100-NIR-1 operable unit

References:

SubSite Code: 100-N-84:
SubSite Names.. 100-Nl-84:6; 100-N Area Chemical and Process Sewer Pipelines
Classification: Accepted
ReClassification: None
Description: Site Des-cription: 100-N Area Chemical and Process Sewer Pipelines Include: Chemical

waste, OMV waste, drain cold, dummy disposal line, Miscellaneous chemical drain,
radioactive drain, chlorine, glush, and sample pipelines. ProcessDescription: The 100-t-84:6
pipelines originate from the 109-N Heat Exchanger Building, the 105-N Reactor Building, the
163-N Deneralzation Plant~ 182-N High-Uft PunWip 1 1ouse, 183-N Filter Plant, and 184-N
Power House. Various. chemnicals were utilized In these buildings. Phosphoric, ascorbic and
citric adds, and potassium pem'aanganate were used In the 109-N and 106-N Buldings
decontmination processes (WHC-SP-0460). Ammonim hydroxide, mouiholine and ithium
hydroxide were added to control cooling water pH. Hydrazine was added to reduce oxygen
concentrations in cooling water (WH-C-SP-0460). The addition of these chemnicals and the
core's cooling water system. design allowed te waterto recycled instead of using raw water
as a once through coolant (D0 E/RL-90-22j Suitfuric acid and sodium. hydroxide from supply
tanks i 163-N Building were primarily, consumed in the demineralizer plant A 93% siulfuric
acdd solution was used Ito regenerate t cation resin used at toe 163-N Building whlie a 5W%
sodium hytinddl, soluton wa& use to regenerate t anion resin. The 8-In acid drain from
183-N connected into the 100N river channel discharge lIne to t Columbia River. Sodum
sulfite was used as a deoxygerilzing chemical tor low pressure filter water (I182-N). Sodium
dichmrmate. was added to filtered water supply and raw wanter supply for cooling coils In the
106-N Reactor Buildin. Radioactive drains at 1 09-N collect from the coolant systems, hot
water quality laboratory, service bay hot shop. The 105N and 109-N drains run to the 1301-N
Liquid Waste Disposal Cf&i. 100-"44: pipelines located between the 109-N, 182-N, 163-0
and ft1el3-N Buildings laywithin the 10044-1- watertreatment pipeline removal excavation
footpit (H-1-89932). This area was excavated and backfilled In 2008 through 2009. A small
portion of the 100-44 pipelines aleo lay within the adjacent 100-N-64 planned excavaton
(N-1-69934). Locaion~escrptlon: The 100-N-84:S waste site pipelines are centrally located
Ibehoee the 1 00-N Area process buildings (1 05-N, 109-N, I182-N, 183-N, 184-N, and, 163-N).

References:

SubSite Code: IO-N-84:7
SubSite Nlames: I10-47100I-N Area tjnidentilled and Other Miscellaneous Pipelines
Classification: Accepted
Reclassification: None
Description.: The 100*4-84:7 waste cite pipelne, Include sections otvarlous, diameter pipelines located

within the I100-NR- I operable unit In and around the 10&-N Reactor Building. These setions
described as unidenitifed or muitbe could not be positively identified based on review of
historica documentaio. An above ground feature, labeled N-21 3, was observed during the
100N Orphan Site Evaluation (OSR-2009-0001). Being co-located with the 100-N-84
pipelines It was decided to Incorporate this feattre Into this subsits.

References,

SubSite Codes 100-N-84:8
SubSite Names: 1004"-*:8 100-N Area Unkdentifed Pipellneswithin Planned Excavatns
Classification: Accepted
Rmascaion None

Page 26 of 50



Remnediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site Code. 100-N-84 Site Reclasification Status Hone Page 12

Deattiption: The 10044-84*8 Waste sit Pipelines Include sections, of various diameter ppetines $loaed
within the t00-NR-1 operable unit in wa around the 105-N Reactor Building. These sections
described as unidentified or multu&be could not be pos~ely kIentilled based or% review of
histouical documentation. Most are believed to be lees Oma 4m (13 ft) long or are Within the
planned remedial action excavation area whulcwill result tn removal of the pipeline secton.
Two of the pipeline sectn included In the 100-148waste cs are longer than 4ni (13 ft
Hower these pfpeInte sections lay compleately with the planned reunediallon exicavationl of
the IJPR-100-N.21 aid UPR-100-l4-23 waste Sites (1-9918), and 10044-22 wastet site
(H-1-8$24 ). An above ground feature iabeled M1.218, was oticeived duting the 1 00-N
Orphan SUte Evauation, (OSR-2009.000l) to be co-located with the 100-M-84 pipellnes. As a
consequence this feature was dsposidoned as part of 100-M-84.

Reftreces: 1. 06J0ti2009 10044 Ate" Orpan Sites Evaluation Report Rev. A, WCH OSR2009OU00i
2.031231201a 100 N Area - 100 NWaste Sit, emediationoDesign - 100-W-21 Sanitary Sewer
System CMI Plot Plan
Wastrigton Closure H1, H-1489924, Rev 1.
3. 0&23=210 100 Ni Area -100 N Waste Site Remedllon Desin - UPR.-10044.4Z 19,21.
22 andl 23 CMIi Prot Plan
WNashington Closure Harticd, LLC, 11-1-89916, Rev 1.

SubSite Code: 10M-1-84:9
SubSite N~ames: l00N-84:9' 100- Area Active Raw Water~ipelines
Classification: Accepted
ReClass[fication. None
Descrptfon. The 100-N Area active raw water pipelines rage in size from 8 to 12 inches in daneter and

ame used for life protection. The 10M-, 12 inch eptwtrlieIs fed fromthe main 42 inch
rawv water export ine beteeut 100-8 and 100- Areas. Smaller pipeline segments connect
this line to vauious lre hydrants located In. t 10M- Industrial are&. rocess Desciption:
Raw water was Pumped from the Columbia River and supplied to the fire protection pipelines.
Location Description: The 100-N-84-9 pipelines are located east of the 106-N Building.

References:

Programmaitic Responsibtity
DOE Programn Confirmed By Prograznu
DOE Division:
Responsile
ContracoSubcontractor:
Reclassifying
ContractorfSuttcontsactor:

Responsible Projet:

Site Evaluation
Solid Waste Management Unite

TPA Watster Management Unit Type:

permitting

RCRA Parn B Permit- TSD Number,

RCRA PoArA Permit: Cloeure Plan:

RCRA Permit Status.,
septic Permit:- 216118Permit
Iniert LandFill: NPOES:

state Waste,
AIr Operating Permit: Dischargte.Prmlt:
Air Operating Pennit
Ntumberts):

Tni-City Agreement

Lead Regulatory Agency:

Unit Categoryt
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site Code:, 100-H-84 Sit Reclassification Status: Mone Page 13

TPA Appendix:

Remedlation and Closure

Decision Documentz

Decision Document Status

Remedlstion Design Grop

Closure Document:

Clsre, 'y6

WAC 173-40(2007) Cleanup Comparison by Ecologr.

Post Closure Requiniients: ResidualWaste:
New Site Code:

The Following Siteis) Where Consolidated WNth This Sits:

Site Names: i0O-N-84a; 1004 Area Fuel mnd Foam Pipelines

Reason:
Site Names; 10-N-84:3; 100-N Area Fleri and Potable Water Pipelines

Reason:
Sit N~ames* 1D0-N-4:4; 100- Ame Steanm and Condlemsse Pipelines

Reason:
Site Names: 100-N-84:1; 10041 Ame Raw Water Pipelines

Reason:
Site, Namnest 1004-4-45; 100-N Area Satnitvy

Reason:
site Name=: 1M-N449, 100-N Area Active Raw Water Pipelines

Reason:
Site Namaes 100-N4-84.8; 100-N Area Chemical and Process Sewer PipeInes

Reoaon
Site Names: 100-14-64:7; 100-N Area Llridentilled and Other Miscellaneous Pipe~lnes

Reason:
Site Namnes: 100-14.84:8; 100-N Arm Unidentified Pipelines vwt'in Planned Excavations

Reason:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary

ROC Stewardship Information System
Site Summary Report 01721

Site Code: 100-N-53 Site Classification status: Accepted Page 2

Dimensions:

Depth) overburden Diameter Diameter wail Est
Length: Width: Height Depth: (Large): (Small): Thickness: Sq. Area: Volume: capacity:

1.25 m 1.07 m
(4.10 it) (3.5011)j

Site Shape: Circle

References: 1. EL-1238. M448/1995, Suspect Waste Site Investigation Logbook, Bechtel Hanford Inc.

Regulatory Info:

RCRA Permiting: other Permitting:

TSD Number: M&l8218 Permit: No

RCRAPartAPermIt: No -NPDES: No

RCRA Part 8 Permit: No Air Operating Permit
Numbers():

Closure Plan:

RCRA Closure Type;

Residual Waste: No

Remediatlon and Closure:

Closure Contractor: WCH, Washington Closure Hanford, LLC

ESO Document:

Decision Document

Closure Document:

Sit. References:

1. 010ON-WI-GQO2, 04114/2008, Work Instruction for confirmatory Samipling of fte 100-N-53, 181-N Building Waste CI Tank,
Washington Closure Hanford, LLC
Z EL-1238, 04/281199$, Suspect Waste Site Investigation Logbook, Bechtel Hanford Inc.
3. EL-1255, 0t101997. Fleld Logbook assigned to Christine Webb. Bechtel Hanford Inc.
4. EL-1255-1. 08107T1999. ER Site Investigations - Field Logbook assigned to Christine Webb, Bechtel Hanford Inc-
5. H-1-45007, Sheet 23, 07/00/1989 COMPOSITE UNDERGROUND LINES, Rev. 4. United Nuclear Industries
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 01721

Site Code: 100-N-53 Site Classiticatiow Status: Accepted Page 3

Date Taxen: Historical Photo Number:

Description:
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Remnediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 041271211

Site Code:. IOM4-53 Site Classifcation Status: Aiccepted Page 4

Date Taken, W181199 Historical Photo Number,

Description: Photo showis the waste o#l tank foundation. The tank has beeii removed.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RC C Stewardship Information System
Site Summary Report 04/27120111

Site Code: 1004-81 Site Classification Status: Accepted page I

Site Names: 100-N-61, 100N Water Treatment and Storage Facillities Undergrond Pipelines

Site Type: Process Sewer Start Date: 1963

Status: Inactive, End Date, 1 987

Decision Unit,, 1I0- Coordinates:
Operable Unit: 10"-R-1 (E) 0.0

H~anford Area: 100N (N) 0.0
O.C Code: OC Date. WashiNgton State Plane

Cleanup Activities:

Cleanup Summary: The 100-N461 waste site pipelines are located through out the 1 00-N Area and are collocated with a number of other
pipeline waste sites Including Mut not limited to the 1G0-N-a4, 100-N Miscellaneous Pipelines waste site. During
remedlation of the 1004-8-1 waste site collocatedi waste sites may be partially or flully remediated.

Contaminants of
Concern:-

Excavation Depth (in): Depth to GW below excavation (in):

Excavation Area (sq. in): Material disposed at EROF (metric tons):

Site Reyvegetated (YestNo):.

site Downposted (YesNo):

Institutional Controls.
Required (YestNo):
institutional Controist

Historical Summary:

site Description: The site encompasses all underground water Ppeines used io transport reactor cooling water between water
treatment facilities and the 105-N R~eactor Sulding. These Include all underground lines running between buildings
and those that run to draintage facilites. Pipelines within buildings and all pipelines that are downstream from the
reactor building, i.e., thos lines that carry cooling water from the reactor to effluent disposal facilities such as the
cdump tank and, cibs are excluded.

Process Reactor cooling water was pumped from the Columbia River, settled'and treated to remove minerals, then Infected
Oescriptlon: Into the reactor pimary coolant loop at a rate of about 760 liters/minute (200 gallons/mInute).

L ocation The site is located where thounderground Pipelines run from the 181-N River Pump House to the 103-N Water
Description:, Treatment Plant fth 182-N Pump House and Storage Tanks, and to the 105-N Reactor Building. Also, any

undlergrouind drainage pipelinesr runnin from the watertreatment and storage facilities to the riverside outfall
structures. Other underground Pipelines running to the outfall structures are included in other waste sites and are
therefore excluded from this site.

Associated. Associated structures Include fth 1 81-N River Pump House. the 182-N Pump House, the, 16344, Water Treatm ent
structures: Plant. and the 105-N Reactor Building.
site comment: Two above ground features (N-215 an N-,217) were observed during the 100-N orphan Sit Evaluation thattfel! within

the planned excavation footprint for 1004-861 (OSR-2009-0001). As a consequence these features will bier
dfspositlorred durng remediatlon of 1 00-N-61 and were not ftrther evaluated.

A 7.8-an (3-4n.) french drain located Z8 m (91 ft) to the east of the 1902-H building walk, and the, location of a french
drain withal 1.9-cm (07-n)clean medium-pressure steam return line from the 108- building (removed during the
demolition of the 108-N building),. both part of the 100-H-lOS waste site, fall within the planned excavation footprint
for I100-N-61. As a consequence these features will be disposltioned during rernedilton of tihe 100-N-6i waste site.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 0427t2011

Site Code: 100N-61 Site Classification Status: Accepted Page 2

Waste Information:

Type: water Amount:

Category: Nondangerous/nonradoactive Units:

Physical State: Solid and liquid

Waste Obscured: Soil Overburden

copc3
oescription: The waste is steel piping, concrete, and soil (it contaminants ais present), Chemical additives to te reactor

cooling water included sulfuic acid, sodiunm hydroxide. aluminum sulfate (alum) with excess hy~drated calcium
oxide, Separan, chlorine, and sodium dichromate. Water pHwas maintained at about 7.5, and fte free chlorine
residual was approximately 0.2 milgramsilier.

References: 1. WHC-SO-EN-TIl-251, 0610111994. 1M1-N AreaL Technical Baseline Report Rev. 0, Westinghouse
Hanford Company

Unplanned Release:

Release Name: 100-N-7

Reported Date: Occurrence Rpt#:

Begin Date; Ro. Site Code:

End Date.

Description: 100-N-7 was an unplanned release that occurred In underground discharge pipelines associated voith this site.

References: 1. Otherl 031 19W~2, 1013111996. DlScovery Site. 100-N Water Treatment Facility Underground Water
Pipelines, Bechtel Hanford Inc.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report M720

Site Code: 10-N-61 Site Classification Status: Accepted: Page 3

-Regulatory Info:

RCRA Permiting: Other Permitting:

TSD Number-, 2126)218 Permit, No
RCRA Part A Permit: No NPDES:1 NO
RCRA Part 8 Permit: No Air Operattfng Permit

Numberso:
Closure Plow.

RCRtA Closure Type:

Residual Waste: No

Remediatlon and Closure:

Closure Contractor WCH. Washington Closure Hanford, ILL

ES!) Document:

Decision Document Inteim Remedial Action Record of Decision, 100-NR-1 and 100-NR-2 (1999)

Closure Document.

Site References:

1. OSR-2009-MOO, 061012009, 100-N Area Orphan Sites Evaluiation Report, Rev. AWashington Closure. Hanford, ILL2. 01her10311"96-2, 10/3111996, Discovery Site, 100-N Water Treatment Facility Underground Water Pipelines, Bechtel Hanford Inc.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 017~

Site Code: 100.--4 site Classification Status: Accepted Page: 1

Site Nantes: 1004-"4, 100-N Reactor 1051109-N Cooling Water Effluent Underground Pipelines
Site Type, Radictive Proces Sewer Start Date:. 1963
Status: Inactive End Date. 1987
Decision Unit. 100-N Coordinates:
Operable Unit: I00-NR-1 (E) 00O
Hanford Area., 10ON (N) 0.0
QC Code: OC Date: Washington State Plan#

Cleanup Aotivitlies:

Cleanup Summary*

Contaminants of
Concern:
Excavation Depth (m), Depth to GW below excavation CM)
Excavation Area (sq. mn): Material disposed at ERDF (metric tons):
Site Revegetarted (Yes/No):
Site Downposted (Yes/No):
Institutional Controls
Required (Yes/No):
Institutional Controls:

Historical Summary:

Site Description: This site Includes those underground pipe lines that transported reactor.cooling water frm the 105-N Reactor
facilities to the. 116-N-4 (1300-N), the 1304-N Emergency Dump Basin and Tank respectvey, the 107-N Filter
Building and the pipelines from these facilities to he*1 90844 Outfatt Structure. It does not, Include tihe underground
lines that discharge to the 1301-N, (11-N-) and/or 1325-N (11 6-N-3) Cfbs that are addressed by a separate, Waste
Information Data System (WIOS) entry for the 105-N Reactor, 1314-N, 11 6-N-I, and I1I6-W43 underground pipelines
(site 1004-83).

Generaly theelines. leave the 105-N Reactor Building on the west side and proceed to the west to their respective
treatnienttdisposal faciltes. The 107-N Building includes return pipelines as wali as other process pipelines
contained In a concrete encasement between the 105-N and 107-N Buildings. This encasement houses 0,26-meter
(10-Inch) and 0.46-meter (18-inch) demineralizedl water lines. a 0.3-m6ta (12-inch) Mteed water line. 1.3-centimeter
(0.-Inch) Instrument air, 5.1-centimeter (7-Inch) steam, 15-centimeter ( PIc)fro, line and telephone, inst rument.power, and "ir alarm lines. The encasement is about 30 meters (99 feet) long. The remaining underground
pipelines associated with the 130044 and 1304-N Include a 0,76-meter (30-inch) glush line. a 0.61 -meter (24-in cl)
vent a 0.78-eter (30-inch) overflow, a 25.4-centimeter (10-inch) blowd~wn; aNd a connection to the 25,4-
centimeter (10-inch) radioactve drain line that becomes the 0.3-meter (12-inch) radioactive drai line not Included
with tits waste site. The sits does include overflow lines to the 1908-N Outfall Structure, but does not Include the
1908-N Outfall structure t1301U

Process The Emergency Dump, Basin (116844-41t30-N) and the-Emergency Dump Tank (1304-N) were, designed to receive
Description: -single-pass" reactor coolin water In the, case of an emergency. Both systens were used to periodlically receive

steam blowdovin. Tho 1 304-N Tank replaced the 1300-N Basin. This Steam condensate normally contained low
levels of radonuclde contamination and lission products. Overflow and drain lines to the 1908-N Outfall Structure
are Include i tils waste site. However, the outfall structure Is a separate waste site.

Location This site is the locationt of underground pipelines running between (he 10511 09-N Buildings to the 116-N-4 (1300-N,Description: the 1304-N Emergency Dump Basin and Tank, the 107-N Fltr Bulding to the 1908-N Outfall Structure.
Associated The associated structures are the 105-N and 109-N Reactor Buildings. The Ti)pipelines are insite 100-N-63.
Structures*
Site Comment:
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Remecliation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

ROC Stewardship Information System
Site Summary Report

Site Code: 100-N-64 Site Classification Status, Accepted Page 2

Wast. Information:

Type: Proess Effluent Amount

Category: Radioactive Units.

Physical State: SON~ and liquid

Waste Obscured., Soif Overburden

copcs

Description: rhe waste Is the contaminated underground pipeline&. The following radfoonuclides were released from the
reactor through the underground pipelines to the 116-N-4 (1300-N). 1304-N Emergency Dump Basin and Tank,
the 107-N Filter Building and to the 1908-N Outfall Structure. Residual contaminants of some may be expected to
remain In the underground pipelines. Thes Include. sodiuin-24, nioblum-95, lodine-131, ciwomium-5i. zirconium
-95, tellurium-132, technetium-99, mnaiganese-54, fron-5S, ruthenium-4,03, cerluin-144, and cobal"-6. Because
of radioactive decay, only mangarmse-54, cobalt-'50.. and cerium-i 44 are expected to remain.

References:

SRegulatory Info:

RCRA Permiting: Motr Permitting:

TS0 Number: 21261218 Permit: No

RCRA Part A Permit, No NPDES: No

RCRA Part 8 Permni': No Air operating Permit
NumberseQ:

Closure Plan:

RCRA Closure Type:

Residual Waste: NO

Remediati on and Closuro:

Closure Contractor WICH. Washington Clo~tire Hanford, LLC

ESO Document:

Decision Document Interim Remedial Action Record of Decision, 10"-R-1 and 100-NR-2 (1999)

Closure Document:

Sit. References:

1. H-45007, Sheet 2, 0112111985, COMPOSITE UNDERGROUND LINES, Rev- 4, United Nuclear Industries
2.1-H-1-40017, Sheet 30, 0111411985, COMPOSITE UNDERGROUND LINES, Rev. 4, United Nuclear industries
3.1-1-1-46007, Sheet 31,06011985i COMPOSITE UNDERGROUND LINES, Rev. 4, United Nuclear Industries,
4. H-1-45007, Sheet 37. 06/2&11985, COMPOSITE UNDERGROUND UINES, Rev. 4. United Nuclear Industries
5, -1- 45007, Sheet 38, 0=21M185, COMPOSITE UNDERGROUND LINES, Rev. 3, United Nuclear Imdustries
6. Otheri 1061996-1, 11J0611996, Oiscovery Site. 100- Reactor 10/109-N Coollng Water Effluent Underground Uines, Bechtel Hanford
Inc.
7. WHC-S0.-EN-11-251, 06M1119, 100-N Area Technical Baseline Report Rev. 0, Westinghouse Hanford Company
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 01721

Site Code: 100-M-84 Site Classification Status: Accepted Page I

Site Names: 100-N-84, 100G-N Miscellaneous Pipelines
Site Type: Product Piping Start Date:
Status: Inactive End Date:
Decision Unit: 100-N Coordinatesi
Operable Unit. 100-NR-1 (E)
Hanford Area: 10ON(N
QC: Code: QC Date: Washington State Plane

Cleanup Activities:

Cleanup Summary:

Contaminants of
Concern:

ExcavatIon Depth (in): Depth to GW below excavation (in):
Excavation Area (sq. in): Material disposed at ERDF (metric tons):
Site Revegetated (YeslNo):
Site Downposted lYs/o):
Institutional Controls
Reauired (Yes/Nol:
Institutional Controls:

Historical Summary:

Site Description: This site consists of all miscellaneous pipelines lIthe 100-N Area that were Identified ,during the Orphan Site
Evaluation (OSE) process and not previously tied to an existing waste site. The site Includes product pipelines,
service water pfiines, sewers and associated features (manholes. storm drains, valve boxes. etc.). Helium lines,
electrical conduit,. telephone lines, electricalII grounding Kines (ground), control air supply, tire alarm systemfs were
excluded from' the site.

The site Includes the following subsites:

I 00-N-84: 1, 1 00-N Area Raw Water Pipelfines
100-N-84:2, 100-N Area Fuel and Foam Pipelines7
1 00*84:3, 1 00-N Area Filtere and Potable Water Pipelines
I100-N-84:4, 1 00-N Area Steam and Condensate Pipelines
1 00-N-84:6, 1 00-N Area Saalty Pipelines
I100-N-84:6, 1 00-N Area Chemical and process Sewer Pipelines
1 00-N847, 1 00-N Area Unidentified and Other Miscellaneous Pipelines
1 00-N-64:9, 1 00-N Area Unidentfied Pipene$ within Planned Excavations
1 00-N-04:%, 100D-N Area Active. Raw Water Pipelines

Process The miscellaneous pipelines supported the reactor operation and related support facilities throughout the N-Area.
Description: The process description Is provided for each of the subsites In their respective writeups.
Location The pipeline segments within the 100-N Area were mapped In the WCH Geographic Information System (GIS)
Description: database.,
Associated
Structures:
site comment: The pipelines are generally encased in horizontal pipe trays In many cases the utility lines are co-located within the

concrete encasementsi. No evaluation has been conducted to determine If the co-focated utility lines (electrical,
telephone, instrumentation, etc) are active
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 01721

Site Code: 100-N-84 site classification Status, Accepted Page 2

Regulatory Info:

RCRA Permitirig: Other Permitting:

750 Number: 212(W218 Permit:

RCRA Parn A Permit: NPDES:

RCRA Part 8 Permit: Air Operating Permit
N1umbers():

Closure Plan:

RCRA Closure Type,

R~esidual Waste:,

Remnediatlon and Closure:

Closure Contractor: WCH. Washington Closure Hanford, LLC

ESD Document:

Decision Document

Closure. Document

Sit. References:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary.

RCC Stewardship Information System
Site Summary Report 0412O-1

Site Code* 100-N-84:2 Site Cfassl ilon Sttus: Accepted Page I
Site Names: Il00-N-84:2, I100-N Ame Fuel and Foam Pipelines
Site Type.- Product Piping Start Date: 1963
Status: Inactive End Date: 1987
Decision Unit: 100-N Coordinates:
Operable UniV 100-NR-1 (E)
Hanford Area. 100N (N)
QC Codie; QC Date:, Washington State Plane

Cieanup Aetlvitiss:

Cleanup Summary:

Contaminants ot
Concern:
Excavation Depth (in): Depth to (3W below excavation (in):
Excavation Area (sq. in): Materlildisposed at EROF (metric tons):
Site Revegetated (YesiNo):
Site Downposted (Yes/No)l:
Institutional Controls
Required fYes/Nol:
Institutional Controls-

Historical Summary:

Site Description: The 1 00-N-84:2 subsite Include$ fth fuel oil and foam underground pipelines In the 100-N Area.

Process Two fuel oil unloading. storage and transfer systems were used In the 100-N Area.
Description:

Diesel oil unloaded from rail cars at the 166-N unloading station was transferred for storage to the one of touraboveground storagetanks within the 1715-N Budlding. The diesel oil was tlentransterred through a-1.2 cm (4in)underground supply pipeline to the 184-N Building day tank or through 5.1 cm (2-i0) and 10.2cm (4-1n) undergroundpipeilnes to the three 56,781 L (15.000 gal) d6Y tanks outide oftlie 182-N building. The diesel fuel from the 182-Nclay tanks was used to support the 182-N and 18-N diesel oilsystems.

Number 8 fuel Oil (aiso known as Bunker C fuel oil) was unloaded fromu rail cars, at the, 1900-N unloading station andtransfer red to the 166-N Building for storage in a 5,204j941 L (1.375,000 gal) capacity aboveground storage tank.The No. 6 fuel oil was transfearreo through underground pipelines from 16-1 to two 18i4-N fuel oil day tanks.
Foam ftr suppression lines, to support the diesel oil tank$ and pipelines are collocated with the diesel ONl pipeilnsnear the 166-N Building,

The north west portions of the 10O0-N4:2 pipeilnes are looated within the 100-N-63 excavation footprint (---
89933).
The sie includes eight dryweds that were located along the west side of the OMe ol unloading trench. The dryweliswere composed of buied 30-inch open ended, concrete pipe designed to hold a 30-gallon, drum. The drumscollected drainage from hoses for railroad tank cars or truck onloading. When filed. the drum could be removed and
emptied (121453).

Location Fuel and foam pipelnes are located to the north west and west side of te 10"- Reactor Building.
Description:
Associated 166-N Fuel Oil Pump House, I O-N Fuel Oif Unloading Stationj and 1715-N Fuel Oil Storage ranks t-5.structures:
Site Comment: 100-N-84:2 was recommendedJ fordceanup by remove, treat and dispose In August 2010 (152043).
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 0412712I11

Site Code: 100-N-44:2 Site Classification Status: Accepted Page 2*

Reguldtory Into:

RCRA Permiting: Other Permitting:

TSO Number 21261218 Permit:

RCRA PartA Permit: NPDES:

RCRA Part 8 Permit! Air Operating Permit
Num bers():

Closure Plan:

RCRA Closure Type:

Residual Waste:

Remediatlon and Closure:

Closure Contractor: WCH. Washington Closure Hanford, LLC:

-ESD Documnent,

Decision Document

Closure Document

Site References:

1121453, 06/06/005, Facil ly inspection Summary for the 166-NJ Fuel Oil Pump House, Unloading Station and Storage Tank,
Washington Closure Hanford, 11.0
2. 152843,0.812r201 0, 100-N-84:2, 100-N Fuel arnd Foam Pipelines Remove, Trea and Dispose Report, Wash~ington Closure Hanford,
LLC
3, 04-100N-004, 08M152006, 04 ProjactSoils or Selam Grade Structures Deferral Form (166- & 171-N), Washington Closure Hanford,u-C
4. H-1489933, 0312312010, 100-N AREA- 100 N WNASTE SITE REMEDIATION DESIGN - 100-N-63 EFFLUENT PIPELINES OVERALL
PLOT PLAN, Rev. 1, Washington Closure Hanford, 11.0
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Remediation. and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 01721

Site Code: 100-N-94:2 Site Classifcation Status: Accepted Page 3

Image:

Dote Taken: 11,2111961 Historical Photo Number: 7915-PHOTO
Description: 1908- Fuel Oil and Diesel oil unloading F acility With french drains Visibibie.

-2S
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 0027M 11

Site Code: 100-N-84.3 Sit Classification Status: Accepted Page I

Site Names: 100-N-84:3i 100-N Area Flteredt and Potable Water Pipelines

Site Typr- Product Piping Start Dats., 1963
status: Inactive End Date: 1W87
Decision Unit 10"- Coordinates:
Operable Unit: 100-WR-1 (E)
Hanford Area: lOON (N)
OC'Code: QC Date: Washington State Plane

Cleanup Activities:

Cleanup Summary;

Contaminants of
.Concern.

Excavation Depth (in): Depth to GW below excavation (nml:
Excavation Area (sq. mn): M~aterial disposed at ERDFjInetric tons).
She Revegetated (YeslNo):
site Downposted (YesiNo):

Institutional Controls.
Required (Yesifo):
Institutional Controls*.

Historical Summary:

SIe Descriptlon: The 100-N Area filter arnd potable water pipelines Includes! makeup water, filter water,demnineralized water, and
potable water pipelines.

Process Raw water was supplied to 183-N Filter Plant Budlding for pretreatment and filttion. The 183-N filter plant supplied
Description: sanitary water to the entire 100-N Area.. The plant also. supplied filtered water to various buildings throughout the

100 N Area for use where treated water was not desirable or required The termi"treated water" herein refers to
filtered water that. had liquid alum (aluminum sulphate), separan (polyacrylamide) and liquid chlorie added during
pretreatment. Oemninerlized water from 163-N Building was -used as makeup water feed for the pretreatment
system in, 183-N building, while raw water was used for chemical mixing In the. 182-N and 183- Buildings prior to
being added to the water- The chemnical feed systems wara maintained using proportional ratios with the water flow.
Dernuneralized water was used to prevent mineral depositswhawould foul pipeline systems..

Chlorine was added for the control or slims and algae, and may have been used to assist in coagulation, odor and
ion removal problems. Alum was used as the principle coagulant during pretreatmentL

I100-N-84:3 p~pelines located between the 109-N, 182-N, 103-N and that 8-N Buildings lay within the 1004-816
water treatment pipeline removal excavation footpint (H,-1-89932). This area was excavated and bacufllled In 2008
through 2009. The north west portions of the 100-N-84:3 pipelines are located within the 100-44-63 excavallon
footprint (H-1-89933).

Location Filtered water lines are located to the north and south, of the 1054N reactor Building, whIle the potable water tines are
Description: located mainly to the southwest of the 105 reactor building to the 105-N support faililties.
Associated
Structures:
Site com~ment:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 0412712011

Site Code. 100-N-84.3 site Classification Status: Accepted Page 2

Regulatory Info:

RCRA Periniting: Other Permitting:
TSO Number: 212612ig Permit:

RCRA Part A Permit., NPO ES:

RCRA Part B Permit: Air Operating Permilt
NUnibersq:

Closure Plan*

RCRA Closure Type.

Residual Waste:

Romediation and Closure*

Closure Contractor: WCH. Washington Closure Hanford, LLC

ESO Document:

Decision Document

Closure Document:

Site References:

t. H+W4932, 03t23/2010, 100-N AREA- 100 N WASTE SITE REMEDIATION DESIGN -100-N-61 WTR TREATMENT PIPELINES
OVERALL PLOT PLAN, Rev. 1, Washfngton Closure Hanford, LLC
2. H-I-M933, 03/23=210. 1 00-N AREA - i00 IN WASTE SITE REMEDIAT11ON DESIGN - 10"+-63 EFFLUENT PIPELINES OVERALL
PLOT PLAN, Rey. 1, Washington Closure Hanford. LL0
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 042741

Site Code:, 100-N-84:5 Site Classification status.* Accepted page I

Site Names: 100-N-84:5, 100-N Area Sanitary Pipelines
Site Type: Product Piping Start Date: 1963
Status: Inactive End Oate: 1987
Decision unit, 100-N Coordinates:
Operable Unit: iO0-NR-i (E)
Hanford Area: lOON (N)
QC Code: OC Date:, Washington State Plane.

Cleanup Activitles:

Cleanup Summary:

Contaminants or
Concern:

Excavation Depth (m): Depth to GW below excavation (m):
Excavation Area (sq. mn): Material disposed at ERDF (metric tons):
Site Revegetated fYesJNo):
Site Downposted (Yes/No):
Institutional Controls
Required (Yes/No)l:
Institutional Controls:

Historical Summary:

Site Description: The 100-N Ame sanitaryr pipealines includes. sanitary water and sewer. storm drains. and disposal ield pipelines.

Process The 100-N. Area was serviced by ten separate sewer systems consisting of one cesspool, one lagoon, one septicDescription: tank with an associated tile field two septic tanks wMt seepage pits, and five septic tanks associated with droinfields. The septic tanks, pits, cesspools and lagoon are identified as the 1 24-N-1 Ourough 124-N-iD waste site s.Waste sites 124-N-S. 124-N-6, 124-N-i,.124-N-8 have been reclassiffied as ~rejected7. The feed and drainagepipelines associated with these waster sites are Included in 100-N-4:*5
Location The i00-N-84:5 pipelines are located throughout gho 100-N Area's 100-NR-1 operable unit.
Description:
Associated
structures:
Shte Comment:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 0172i

Site Code: 100N-84:5 Site Classification Status. Accepted Page 2

Regulatory Info:

RCftA Permiting: Other Permitting:

TSO N~umber: 21261218 Permit:

RCRA Part A Permit., NPOES:'

RCRA Part 8 Permit: Air Operating Permit
Numbers().,

Closure Plan:

RCRA ClOSUre Type:

Residual Waste:

Remecllrttion and Closurv:

Closure Contractor: VVCH. WashIngton ClosurM Hanford, LLC

ESO Document:

Decision Document

Closure Document

Sits References:

1. 0100N-WI-GOCI1, 081262010, W.ork Instruction for Confirmatory Saniplingof the 160-N-84:5, 100-N Are Sanitary Pipelines, Rev. 0,
Washington. Closre Harnford, LLC
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System.
Site Summary Report 04/27f2011

Site Code: 10"-.84:6 Site Classification Status: Accepted Page 1
Site Names: 100-N-84:6, 100N Area Chemical and Process Sewer Plielines
Site Type: Product Piping Start Date., 1963
Status:, Inactive End Date: 1987
Decision Unit: 100-N Coordinates:
Operable Unit: 100-NR-1 (EY
Hanford Area: IOON (N)
OC Code: QC Dote: Washingtoni State Plane

Cleanup Activities:

Cleanup Summary:

C*o3tarilints of
Concern:

Exkcavation Depth (in): Depth to GW below excavation (mn):
Excavation Area (sq. in): Material, disposed, at ERDF (metric tons):
Site Revegetated (YesINo):.
Site Downposted (YesiNo):

Inrstitutional Controls
Reaulted (YesINo)
Institutional Controls:

Histiorical Summary:

Site Description: 1 00-N Area Chemical and Process Sewer Pipelines Inctude: Chemical waste, DWI waste, drain cold, dummy/disposal line, Miscellaneous chemical drain, radioactive drain, chlorine, flush, and sample pipelines.
Process The 100-N-84.6 pipines originte from t 109- Heat Exchanger Building, the 10-N Reactor Building, the 183-NDescription: Demilnerallzation Plant 182-N High-Lift Pump House, 183-N Filter Plant, and 1 84-N Power House, variouschemidcals were utilized In these buildings.

Phosphoric, ascorbic and citric. acids, and potassiumn prmlanganate were used In the 109-N and 106-N Buildingsdecontamination processes (WIIC-P-0460).

Amnmoniumn hydroxide, enorpholine and lithium htydroxide were added to control cooling water pH.. H-ydrazine was.added to reduce oxygen concentrations in coollng water (WH-C-6P-0460). The addition of these chemicals and thecore's cooling water- system design allowed the wvater to recycled Instead of using raw water as a once through
coolant (DOEIRL-W022)

Sufuric acid and sodium hydroxide from supply tanks In i83-N Buildig were primarily consumed in thederninerafizer plant. A 93% sulfuic acid solution was used to regenerate the cation resin used at the 163-N Buldingwhile a 50% sodium hydroxide solution was use to regenerate the anioti resin. The 8-4n acid drain from 163-N
connected into the 11OON river channel discharge line to the Columbia River.

Sodium sullfte was used as a deoxygenizng chemical for low pressure fiter watef (1 82-Ny.Sodium dlchromale was added to filtered water supply and raw water supply for cooling coils in the 105-N Reactor
Bulding.

Radioact~e drains at 109-N collect from the coolant systems, hot water quality laboratory, service bay hot shop. The105-N and 109-N drains run to the 1301-N Liquid Waste Disposal Crib.
I 00-N-84:8 pipelines located between the I 09-N, 12-N. 16:244 and M1a 83-N Buildings lay within fth l0-N-6 Iwater treatment pipeline removal excavationi footint (14-1-M932). This area was excavated and bacdlilled In 2008through 2009. A small portion of the 100.-M-84:6 pipelines also lay within the- adjacent i00-N-s34 planned excavation

Location The 1004'-84:-6 waste sie ielties are centrally localte d beten t 100-N Area process buildings (10"-, 109-N,
Description: 182-N, 183-N,. 184-N, and 163-N)..
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary

RCC Stewardship Information System
Site Summary Report U7 II

Site Code: 100-N-841.6 Site Classification Status: Accepted Page 2

Associated
Structures.,
Site Comment: 1 00-N-84:63 was recommended for cleanup by remove, treat and dispose In August 2010 (152853),

Reguatory Info:

RCRA Permiting:- Other Permitting:

TSI) Number., 21261218 Permit:

RCRA Part A P ermit: NPDES:

RCRA Part 8 Permit: Air Operating Permit
lNumbersfl

Closure Plan,

RCRA Closure Type:

Residual Waste:

Remedlation and Closure:

Closure Contractor: WCH. Washington Closure Hanfor, LLC

ESO Document

Decision Document

Closure Document:,

Site References:.

1. 152863. 081=61010, 100-N-84:6. 100-N Area Chemicai and Piocess; Sewer Pipelines Remove, Treat and Dispose Report
Washington Closure Hanford, tIC
Z DOEIRL-90-22, 0310111M9, RCRA Facility Investigation Corrective Measures Studly WNoric for the 100-NR-1 Operable Unit H-anford
Site. Richland, Washington, Rev. 0, U.S. Department of Energy - Richland Operations office
3; H-1-89W2, 03J2=010j 100-N AREA- 100 N WASTE SITE REMEDIATION DESIGN - 100-N-61 WTR TREATMENT PIPELINES
OVERALL PLOT PLAN, Rev. 1, Washington.Closure Hanford., LLC
4, H-1-89934, 0312312010, 100-N AREA - 100 N WASTE SITE REMEDIATION DESIG3N - 10")--64 COOLING WNTR PIPELINE$
OVERAL.L PLOT PLAN. Rev- 1, 'Washington Closure Hanford. LLC
&. WHC-$P-0460, 06101/1989, ChemricaI Spill Prevention Control and countermeasures Plan 100 Areas, Westinghouse Hanf ord
Company
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Remediation and Verification Sampling for Eight. Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 04n21IM1

Site Code: 100-N-84:7 Site Classification Status: Accepted Page I
Site Names: 100-N-84:1. 100-N Area UnIdentifled and other Miscellaneous Pipelines
Site Type: Product Piping Start Date, 1963
status: Inactive End Date: 1981
Decision Unit* 100-N Coordinates:
Operable Unit.- 100-NR-i (E)
Hanford Area., 10ON (N)
OC Code: QC Date: Washington State Piane

Cleanup Activities:

Cleanup Summary:

Contaminants of
Concern::

Excavation Depth (in): Depth to GW below excavation (mn).
Excavation Area (sq. mn): Material disposed at ERDF (metric tons).,
Site Revegetated (Yesilso):

Site Downposted iYesiNo):

Institutional Controls
Required (YesINWo:
institional Controls:

Historical, Summary:

Site Description: The 100-N-84:7' waste site pipelines Include sections of various dfameter pipelines located within the 100-NIR-1
operable unit which could not be positively identifled based on review of historical documentation. These pipelines.
include those described as unidenitifed or muititube.

process.

Location The 100-N-84:7 pipelines are located throughout the 1 00-N Areas 100-NR-1 operable in and around the 1 05-N
Description: Reactor Building.
Associated
Structures:
Site Comment:, An above ground teatures, (N-21 3) was observed during the 100N Orphan -Sit Evaluation to be co-located with the

I~~~ ~~ ,0N8 peles(R- 0010). As aconsequence this feaur was dispositioned as pat ol 100-N-84.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report 01721

Site Code. I 00-N-84:7 Site Classification Status: Accepted Page 2

Regulatory Info:

RCRA Pern~iting: Other Permitting,.

TSD Number,. 2M21219 Permit:

RCRA Part A Pennit: NP DES:

RCRA Part B Permit: Air Operating Permit
Numbersl):

Closure Plan;

RCRA Closure Type:

Residual Waste:.

Remediation and Closure:

-Closure Contractor WCI4. Washington Closure Han"or, LLC

ESO Document:

Decision Document

Closure Document;1

Sit. References:

1- OIOON-VVI-GO012. 021012011, %ork Instruction for Conlirmatory Sampling of the 100-N-84:7, 100D-N Onidentiffed and Othier
miscellaneous Pipelines, Rev. 0, Washington Closure Hanford, LLC.
2- 0S9-2009-0001, 0610112000, 100-N Area Orphan Sites Evaluation Report, Rev. A, Washington Closure Hanford, LL..
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Remnediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System
Site Summary Report U721

Site Code: 100-N-84,7 Site Classiffcatton Status: Accepted Page 3

Imago:

Dae Taken: 5127/2008 Historical Photo Number*.

Description: OSE feature N-213 Clooking north). The access Rid was labeled as a confined space. Photograph Is named 05272000
-206-1240.
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162934
A WCH Document Control

From: Faust, Toni L
Sent: Thursday, December 15, 2011 10:48 AM
To: AWCH Document Control
Subject: FW: Please chron UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPIR-100-N-23, and

UPR-100-N-43 Bio-situ evaluation

Attachments: UPR-1 00-N-i 8 Ex-situ Bioremediation Evalutation-L.doc

Please chron the attached documentation of the UPR-100-N-1 8, Waste Site Ex-Situ Bioremediation Evaluation in
compliance with CCN 162732 and electronically distribute to the following.

Mark Buckmaster
Jeff Walker
Dan Saueressig
Toni Faust

UPR-100-N-18
Ex-situ Bioremedi...

Thanks toni
100-N FR-D4 Project Interface



UPR- 1 00-N-i 18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
__________Waste Sites at 100-N Waste Site Specific Evaluation

Waste Site: UPR I100-N- 18, 166-N Four inch Diesel Oil Supply Line to 184-N Leak
Waste The UPR- 1 00-N-i 18 waste site resulted from the unplanned release of approximately 757.1 liters (200
Description: gallons) of diesel fuel from a 10.2 cm (4-inch) pipeline in August 1973; The release occurred due to

___________external corrosion on the pipeline. The line was excavated and repaired.
In-Process Sample Dates: IJuly 5, 2011
Sample Four in-process soil samples were collected for IJPR-lI00-N- 18 for comparison the RAGs. Two from
Summary: the staging pile area and two within the open excavation. Samples were collected where staining was

observed. The photo below is a typical view of the material found during excavation.

Potential Candidate for ex-situ bioremediation YES ___, NO X
A "NO" selection above will result in all remediated material disposed of appropriately with out treatment at the ERDF or other approved
disposal facility.
Summary: The UPR-lI00-N- 18 waste site was initially excavated to a depth of 1 m (3.3 ft) in May 2011. This

material was staged and in-process samples collected. Based on further review of the wastes site,
additional excavation has occurred to a depth of 4.6 m (15 ft), with expanded width and length to the
excavation. As additional soil was excavated the 100-N-84:2 fuel pipelines were exposed along with
concrete and other debris. The UPR- 1 00-N- 18 waste site excavated, material consisted of nearly a
50:50 mixture of construction debris (asphalt, concrete, piping, and metal) and soil/rocks (see photos
below). Due to the amount of debris it is not technically feasible to sort the construction rubble (not

WCH, 2011, Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 1 00-N, CCN- 162732, Washington Closure Hanford,
Richland Washington.
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UPR-100-N-1 8 Phase 1 Ex-Situ Bioremediation. Plan for Shallow Petroleum
Waste Sites at 1 00-N Waste Site Specific Evaluation
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UPR-l00-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (pCi/g) Sample results (pCi! 8 ) and Laboratory Result Qualifier

K lV8 J1JVW9 J1jVXO T jVXIContaminant Value~ Direct warod River Soil from Soil from Staging Soil from Soil from Cleanup
(-/) Eposure wtrtctn Protection Staging Area Area Excavation Excavation Level

(DE) Protctio (RP) N 149711 N 149712 N 149693 N 149693 Exceeded
(W)IE 571357 E 571357 E 571277 E 571278

Radionuclides
Ag (silver)-108m 90 2.38 -- -- -- --

Americium-241 200 32.1 - .- 0.0461 U -0.0399 U -0.0699 U -0.0263 U -

Carbon-14 200 8.69 -- -- -- -- -- -- -

Cesium-137 .. 50 6.2 1,465 2,930 0.0382 U 0.00151 U 0.0138 U 0.0154 U -

Cobalt-60 50 1.4 13,900 27,800 0.00424 U 0.0126 U 0.00117 U -0.0320 U -

Curium-243 200 22.1 -- - -- ---- -- -

Europium-152 200 3.3 -- -0.0152 U -0.0412 U 0.0115 U -0.0402 U
Europium-154 200 3 - -0.0289 U -0.0173 U -0.0 153 U -0.0 162 U
Europium-155 200 125 - -0.00203 U 0.0221 U 0.0106 U 0.00534 U -

Iodine-129 1 0.25 b 0.25 0.25 b -- -- -- -- -

Neptunium-237 15 2.44 0.9 1.8 - -- --

Nickel-63 30 4,013 83 166 - -- --

Niobium-94 200 2.43 -- -- --- -

Plutonium-238 200 38.8 - -- --

Plutonium-239/240 200 35.1 -- -- - -- --

Potassium-10 5.5 16.6' 16.6 c 16.6' - ----

Radium-226 200 1.05 -- -- 0.495 0.461 0.437 0.535 -

Radium-228 200 1.69 -- -- -- -- -- -

Strontium-90 25 4.5 27.6 55.2 0.0874 U 0.0458 U 0.0931 U 0.136 U -

Technetium-99 0 5.8 0.46 0.92 -- -----

Thorium-228 200 2.26 -- ---- -- -

Thorium-230 200 2.96 - -

Thorium-232 200 1.3' --

Tritium (H-3) d 0 459 12.6 25.2 ------ -

Uranium-233/234 2 1.1'- 1.11 1.1' 0.0929 U 0.0867 U 0.232 0.369 -

Uranium-235 2 0.61 0.5 0.5 -0.00727 U 0.0299 U 0.00 U -0.00143 U -

Uranium-238 2 1.1' 1.11 1.1'C 0.274- - 0.178 0.116 U 0,452 -
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UPR-lI00-N- 18 Phase I Ex-S ita Bioremediation Plan for Shallow Petroleum

Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)' Sample Results (mg/kg) and Laboratory Result Qualifier

KdJ1JVW8 J1JVW9 J1jVXII J1JVX1
Contaminant Value Direct Ground-

(mL/g) Exposure water River Protection Soil from Soil from Staging Soil from Soil from Cleanup Level
(D) Protection (RP) Staging Area Area Excavation Excavation Exceeded

(DE)) N 149711 N 149712 N 149693 N 149693
(GP E571357 E 571357 E 571277 E 571278

Metals
Antimony 3.76 32 5' 5' 0.39 U 0.37 U 0.37 U 0.50 U -

Arnenic 3 20 20' 20 2.7 2.0 2.3 3.4 -

Barium 25 5,600 200 400 78.3 X 48.9 X 59.6 U 461 X -

Beryllium 790 10.4 1.51'c 1.51 0.21 0.1413 0.16 B 0.22 B

Boron 3 7,200 320 --9 2.1 0.96 U 1.0B 4.1 -

Cadmium 30 13.9 0.81'c 0.81 0-093 B 0.048 B 0.059 B 0.24 B

Chromium, Total 200 80,000 18.5- 18.5 15.4 X 9.1 X 9.5 X 65.6 X
Chromium VI 0 2.1 4.8 2 0.230 0.155 U 0.230 1.57 -

Cobalt 50 24" 15.7' .- 8.3 X 5.8 X 8.5 X 12.5 X
Copper 22 2,960 59.2 22 16.6 X 12.6 X 13.3 X 20.8 X -

Lead 30 353 10.2'* 10.2 4.5 2.8 3.8 3.5 -

Lithium 50 160 33.5'c-g- -- -- ---

Manganese 50 3,760 512c 512 333 X 226 X 294 X 353 X
Mercury 30 24 0.33 ' 0.33 0.0063 B 0.0053 U 0.0051 U 0.0072 U -

Methyl Mercury 0.014 8 0.16 0.16 -- - -- --

Molybdenum 20 400 8 -11 0.45 B 0.26 U 0.26 B 0.71 B -

Nickel 65 1,600 19.1 C 27.4 13.3 X 8.3 X 11.9 X 35.9 X -

Selenium 5 400 5 1 0.88 U 0.85 U 0.83 U 1.1 U -

Silver 90 400 8 0.73 0.16 U 0.16 U 0.16U 0.21 U -

Strontium 25 48,000 960 -- a -- - - --

Thallium 71 5.6 0.5 b0.5- .- -

Tin 130 48,000 960 -- 9- ----

Uranium (soluble salts) 2 240 3.21' 3.21' --- - --

Vanadium 1,000 560 85.1'c -- g 59. 8 38.9 63.1 84.0 -

Zinc 30 24,000 480 67.8 88.4 XN 38.0 X 48.5 X 66.1 X -

TPH
Diesel Range Organics (C 10- 5 0 0
C36) = 00 200 20 560 120 N 6800 3300 D, GW, RP
Motor Oil (C I 0-C28) 50 1 200 200 200 32 59 N 4400 1600 D" GW R
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UPR-l00-N-18 Phase 1 Ex-SituaBioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)' Sample Results (mg/kg) and Laboratory Result Qualifier

KdJtJVW8 J1JVW9 J1jVXO JIjvXI
Contaminant Value Direct Ground-i 

lau ee(mL/g) Exoue water River Protection Soil from Soil from Staging Soil from Soil from lau ee
Exoue Protection (RP) Staging Area Area Excavation Excavation Exceeded(DE) (W)N 149711 N 149712 N 149693 N 149693

(GPE 571357 E 571357 E 571277 E 571278

________ _________ __________Volatile Organics _______________

Acetone 0.0006 72,000 720 -- If 0.044 - 0.0076 J 0.0181 J 0.0090 1
Carbon Tetrachloride 0.152 7.69 0.0337 0.05 0.00058 U 0.00061 U -0.00063 U 0.00089 U
Methylene Chloride -0.01 133 0.5 0.94 If 0.0022 JB 0.0021 JB -0.0020 JB 0.0035 JB
Toluene 0.14 6,400 64 1,360 0.00063 U 0.00066 U 0.00069 U 0.00097 UT -

Xylene -0.233 16,000 160 -- ii0.00056 U 0.00059 U 0.00061 U 0.00086 U -

Sernivolatiles
Acenapthene 4.9 4,800 96 129 0. 1501J 0.077 J 0.051 UTD 0.110UD -

Acenapthylene ~ 6.12 4,800 96 129 0.018 U 0.017 U 0.0841113 0. 190UD -

Anthmacene 23.5 24,000 240 1,920 0.250 J 0.092 J 0.084 LTD 0.420 ID -

Benzo(a)anthraeene 360 1.37 0 .015 ' 0.015' 2.30 0. 1601J 0.099 UD 0.890 JD -

Benzo(a)pyrene 969 0.137 0.015' 0.015, 0.540 0. 120 J 0.290 JD 0.740 JD -

Benzo(b)fluoranthenc 803 1.37 0 .0 15 ' U015' 3.30 K 0.180 JK 0. 17011(13 0.290 UD -

Benzo(k)fluoranthene 1,230 1.37 0.015'b 0.015' 0.042 UK 0.041 UK 0.200 UKD 0.440 UD -

Benzo(g,h,i)perylene f2,680 2,400 48 192 0.610 0.0861J 0.410 ID 0.840 ID -

Bis(2-chloro-1I-methylethyl) 0.0392 143 03b --- -ether 1 . .3 . -- --
Bis(2-chloroethoxy)methane f 0.00277 0.909 0.33' 0.33' 0.024 U 0.023 U 0.110 UD 0.250 UD -

Bis(2-chloroethyl) ether 0.0760 0.909 0.33' 0.33 0.017 U 0.017 U 0.082 UD 0.180 UD -

Bis(2-ethylhexyl)phthalate 110 1 71.4 0.6 0.36 0.380 0.047 U 0.340 ID 0.5 10 UD -

Bromophenyphenyl ether; 4-. 4.16 -- -- -- 0.020 U 0.019 U 0.094 UD 0.210OLD -

Butylbenzylphthalate 13.8 16,000 320 250 0.045 U 0.044 U 0.210 UD 0.480 LTD
Carbazole 3.39 50 0.438 -- 0.3301J 0.0401J 0.180 UD 0.400 UD -

Chloro-3-methylphenol; 4l-f -- 4,000 80 -- 0.070 U 0.067 U 0.330 UD 0.730 UD -

Chloroanilene; 4-. 0.0725 320 6.4 -- 0,086 U 0.083 U 0.410 UD 0.910 UJD
Chloronaphthalene; 2- 2.98 6,400 64 206 0.011 U 0.0 10 U 0.050 UD 0.110 UD -

Chlorophenol;2- 0.388 400 4 19.34 0.022 U 0.021 U 0.100 UD 0.230 UD -

Chlorophenylphenyl ether; 4- -- -- -- -- 0.022 U 0.021 U 0.100 UD 0.230 UD -

Chrysene 200 13.7 0.12 0.1 b 4.0 0.190 1 0.4701JD 2.003JD
Dibenz(a,h)anthracene 1,790 1.37 0 .03 ' .0 0.2801J 0. 100 1 0.094 UD 0.210OUD -

Dibenzofuran 11.3 160 3.2 - 0.090 1 0.0391J 0.099 UD 0.220 Ut)D
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UPR-l00-N-18 Phase I Ex-Sito Bioremediation, Plan for Shallow Petr~oleum

Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mglkg)' Sample Results (mg/kg) and Laboratory Result Qualifier

KdJIJVW8 JtJVW9 JIJVXO JIJVXI
Contaminant Value Direct Ground- R~iver Soil from SolfmStgnSilrm

(DE) Protection (RP') Area N 149712 N 149693 N 149693
(GWP) N 149711 E 571277

_______~~ _________ 571357 E E571357 E 571278

Senivolatiles
Dichlorobenzene; 1,2- 0.379 7,200 60 540 0.023 U 0.022 U 0. 110 UD 0.240 UD -

Dichlorobenzene; 1,3- 0.434 2,400 24 80 0.013 U 0.012 U 0.060 UD 0.130UD -

Dichlorobenzene; 1,4- 0.616 41.7 0 .33 b 0.972 0.014U 0.014 U 0.067 UD 0.150UD -

Dichlorobenzidine; 3,3- 0.724 2.22 0.33 b 0.33 b 0.095 U 0.091 U 0.450 UD 1.00 UTD
Dichlorophenol; 2,4- 0.147 240 4.8 18.6 0.011 U 0.010 U 0.0500 OIUD 0.10 T
Diethylphtsalate 0.0820 64,000 1,280 4,600 0.027 U 0.026 U 0. 130 UD 0.290 UD -

Dimetsylphthalate 0.0371 80,000 1,600 14,400 0.024 U 0.026 U 0.110 UD 0.250 UD -

Dimethylphenol; 2,4- 0.209 1,600 32 110.6 0.070 U 0.023 U 0.330 UD 0.730 UD -

Di-n-butylphthalate 1.57 8,000 160 540 0.031 U 0.029 U 0.140OUD 0.320ULD -

Di-n-octylpsthalate 83,200 1,600 32 - 0.0 15 U 0.015 U 0.071 UJD 0. 160 LTD
Dinitro-2-methylphenot; 4,6- 0.6015 8 03' - 0.350 U 0.340 U 1.60 UD 3.60 UD -

Dinitrophenol; 2,4- 0.00001 160 3.2 14 0.350 U 0.340 U 1.70OUD 3.70OUD -

Dinitrotoluene; 2,4- 0.095S 160 3.2 0.33 0.070 U 0.067 U 0.330 UD 0.730 UJD
Dinitrotoluene; 2,6- 0.0692 80 1.6 136 0.029 U 0.028 U 0. 140OUD 0.310OLD -

Ethylene glycol 0.001 160,000 320 - - -. -- --

Fluoranthene 49.1 310 64 18 6.2 D 0.320 J 0. 180UD 0.400 LD--
Fluorene 7.71 3,200 64 260 0.0913 0.050 J 0.089 UD 0.200 UD -

Hexachlorobenzene 80 0.625 0.33 b 0.33 b 0.031 U 0.029 U 0. 140 UD 0.320 DlU
Hexachlorobutadiene 53.7 12.8 0.3 3 ' 0 .33  0.011 U 0.010OU 0.050OUD 0.110 JD -

Hexachlorocyclopentadiene 200 480 5 48 0.053 U 0.051 U 0.250 UD 0.550 UD -

Hexachloroethane 1.78 71.4 0.313 0.38 0.022 U 0.022 U 0. 110 UD 0.240 UD -

Hydrazine 0.0143 0.333 0 .33h --

Indeno(1,2,3-cd) pyrene 3,470 1.37 0.33b 0 .33  0.670 0.0783 JO0I11OLD 0.240 UD -

Isophorone 0.0468 1,050 9.21 1.68 0.018 U 0.017 U 0.084 UD 0.190 UD -

Methyinaphtsalene; 2- 2.98 320 3.2 - 0.0823J 0.025 J 0.094 UD 0.2 10 LTD
Methylphenol; 2- (cresol;o) 0.434 4,000 80 - 0.014 U 0.013 U 0.064 UTD 0.140 UD -

Methylphenol; 4- (cresol;p) 0.434 400 8 - 0.035 U 0.034 U 0. 160 UJD 0.360 UD -

Naphthalense 1.9 ;,00 16 988 0.059 J 0.031 U 0.150UD 0.340 UD -

Nitroaniline; 2- 0.0527 240 2.4 - 0.053 U 0.051 U 0.250 LTD 0.550 UD -

Nitroaniline; 3- 0.0516 24_ 0.3 b 0.077 U 0.074 U 0.360 UD 0.8IOUD -
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UPR-100-N-18 Phase I Ex-Sjtu Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

T T Soil Cleanup Levels (mglkg)' Sample Results (mg/kg) and Laboratory Result Qualifierfd J1JVW8 JIJVW9 JIJVXO JIjvXI
Contaminant IValue Direct Ground- River Soil from I Soil from Soil from Soil fromClauLel

(mL/g) Exposure water Poeto tgn ra SaigAe xaain Ecvto lau ee
I (DE) Protection Prtcin SaigAe tgn ra Ecvto xaainExceeded

I~~~ ~ ____I(~~) ____ 571357 E E571357 E 571277 E 571278

Srnivolatiles
Nitroanilinc; 4- 0.0516_ 47.6 0.3-- 0.076 U 0.074 U 0.360ULD 0.800ULD -

Nitrobenzene 0.191 160 1.6 3.4 0.023 U 0.022 U 0.110 UD 0.240 UD -

Nitrophenol; 2- 0.309 -- ---- 0.011 U 0.010U 0.050 UD OIIO0UD -

Nitrophenol; 4- 0.309 640 12.8 1,254 0.100 U 0.098 U 0.480 UD1.1 LTO D -

Nitroso-di-n-propylamine;N- 0.0240 0.33 0.33 b 0.33 ' 0.033 U 0.031 U 0.150 Un 0.340 UD -

Nitrosodiphenylamine;N- 1.29 204 1.79 1.946 0.022 U 0.021 U 0.100 UD 0.23011 U-
Pentachlorophenol 0.592 8.33 0.33 0.33 0.350 U 0.340 U 1.60 UD 3.60 UD -

Phenanthrene f 23.5 24,000 240 1,920 2.2 0.420 0.084 UD 0.440 JD -

Phenol 0.0288 24,000 480 4,200 0.019 JB U 0.089 UD 0.200 UD -

Pyrne68 2,400 48 192 4.7 D 0.400 1.30 JD 1.90 JD -

Tributyl Phosphate 1.89 185 3.35 -- -- -- -- --

Trichlorohenzene; 1,2,4- 1.66 800 7 45.4 0.029 U 0.028 U 0.140 UD 0.310 Un -

Trichlorophenol; 2,4,5- 1.60 8,000 80 -- 0.011 U 0.010 U 0.050 UD 0.110 Un -

Trichlorophenol; 2,4,6- 0.381 90.9 0.795 0.42 0--.011I U 0 .010 U 0.050 Un 0.110 Un
Pesticides and PCBs

Aldrin 48.7 0.0588 0.001 65' 0.00165' 0.0027 UnD 0.0025 UD 0.0025 UD 0.0036 UD -

BHC, alpha 1.76 0.159 0.00165' 0.00165' 0.0023 Un 0.0021 UnD 0.0022 UD 0.0031 Un -

BHC, beta 2.14 0.556 0.00486 0.00554 0.0071 UTD 0.0067 UD 0.0067 UD 0.0096 Un -

BHC, delta 3.38 -- -- -- 0.0043 UD 0.0040 113 0.0041 UD 0.0058 Un -

BHC, gamma (Lindane) 1.35 0.769 0.00673 0.0038 0.0050 Un 0.0046 UnD 0.0047 UD 0.0067 UD -

Chlordane (alpha, gamma) 51 2.86 0.025 0.0165' 0.0035 Un 0.0032U UD 0.0033 UD 0.0047 Un -

Dalapon 0.00274 2,400 20 -- -- -.-- -. -

Db; 2,4- 0.1 640 12.8 -- - - --

13131, 4,4'- 45.8 4.17 0.0365 0.0033 h 0.0059 Un 0.0055 UnD 0.0055 UD 0.0079 Un -

DDE, 4,4'- 86.4 2.94 0.0257 0.0033 b 0.0026 UD 0.0024 UnD 0.0024 111 0.0036 JXD
DDT, 4,4'- 678 2.94 0.0257 0.0033' 0.008213(13 0.0059 UnD 0.0060 UnD 0.0086 Un
Dicambra 0.0288 2,400 48 -- -- -- -

Dichlorophenoxyacetic acid; 2,4- 0.0294 640 7- .-- -

Dichloroprop f 0.0294 640 7- -- -- -

Dieldrin 25.6 0.0625 0.0033 0.0033' 0.0023 Un 0.0021 UD 0.0021 Un 0.0030 Un -

Dinoseb (DNBP) 3.54 80 0.7 ---- -- -- -- -
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UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) Sample Results (mg/kg) and Laboratory Result Qualifier

KdG on-J1JVW8 J1JVW9 J1JVXO JLTVX1

Contaminant Value Direct Garod River Soil from Staging Soil from Staging Soil from Soil from Cleanup Levelwa/) xour rterto Protection Area Area Excavation Excavation Ecee(mD)Exp)r Protctio (RP) N 149711 N 149712 N 149693 N 1 49693
(DE (GP571357 E 571357 E 571277 E 571278

SPesticides and PCBs
Endosulfan (1, 11, sulfate) 2.04 480 9.6 0.0112 0.0031 LTD 0.0029 UD 0.0055 JXD 0.028 XD -

Endrin (and ketone, aldehyde) 10.8 24 0.2 0.039 0.0053 UD 0.0049 UD 0.033 XD 0.066 XD -

Heptachlor 9.53 0.222 0.002' 0.002' 0.0023 UD 0.0021 UD 0.0022 IJD 0.0031 UD)-
1{e tachior epoxide 83.2 0.11 0.002' 0.002' 0.0046 U) ~ 0.00 18 UD 0.0043 L!) 0.0062 UD -

Methoxychlor 80 400 4 1.67 0.0048 U!) 0.0045 UD 0.0046 U!) 0.0065 LTD
MCPP [2-(2-Methyl-4. 48.5
Chlorophenoxy) Propionic Acid] 1 80 10 (1.6) 164--- --

Polychlorinated Biphenyls 309 0.5 0.017' 0.017' -- .-

PCB Aroclor- 10 16 107 0.5 0.017' 0.017' 0.0028 U 0.0028 U 0.011 LTD 0.0078 UD)-
PCB Aroclor-1221 10.3 0.5 0.017' 0.017' 0.0082 U 0.0081 U 0.033 UTD 0.023 UD -

PCB Aroclor-1232 10.3 0.5 0.017' 0.017' 0.0020 U 0.0020 U 0.0083 UJD 0.0056 LTD -

PCB Aroclor-1242 44.8 0.5 0.017' 0.017' 0.0048 U 0.0047 U 0.019U D 0.013 LD -

PCB Aroclor-l1248 43.9 0.5 0.017" 0.017' 0.0048 U 0.0047 U 0.019ULD 0,013 UD -

PCB Aroclor- 1254 75.6 0.5 0.017' 0.017' 0.035 P 0.0079 J 0.069 D 0.032 PD -

PCB Aroclor-1260 822 0.5 0.017' 0.017' 0.020 P 0.00461JPN 0.042!D 0.016 JD
Silvex (tp;2

,
4

,5-) 0.08 640 5 *- -- -- -- - -

Toxaphene 95.8 0.909 0.2" 0.2" 0.170 UD 0.160 UD 0. 160 UD 0.230 UD -

Trichlorophenoxyacetic 0.049 801 -- -- --
acid;2,4,5- 800__16______
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UPR-l00-N-1 8 Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mgfkg)' Sample Results (mg/kg) and Laboratory Result Qualifier

Kd J1JVW8 JIJVW9 J1jvXJ J1JVXI
Contaminant Value Direct Ground-

(mL/g) water River Protection Soil from Soil from Staging Soil from Soil from Cleanup LevelExposure Protection (RP) Staging Area Area Excavation Excavation Exceeded(DE) (GWP) N 149711 N 149712 N 149693 N 149693
E 571357 E 571357 E 571277 E 571278

PAH
Naphthalene 1.19 1,600 16 988 0.065 JD 0.060 UD 0.062 UD 0.086 UD -

Acenapthylene 6.12 4,800 96 129 0.049 UD 0.045 UD 0.046 UJD 0.064 UD -
Acenapthene 4.9 4,800 96 129 0.054 LTD 0.050 UD 0.051 LTD 0.340 JDX -

Fluorene 7.71 '3,200 64 260 0.130 JD 0.026 LTD 0.027 UD .038 UD -
Phenanthrene 23.5 24,000 240 1,920 1.50 D 0.074 ID 0.062 UD 0.2 10 JDX -
Anthracene 23.5 24,000 240 1,920 0.360 D 0.018 JD 0.0 16 UD 0.022 UD -
Fluoranthene 49.1 3,200 64 18 1.9 D OlOQ0JD 0.067 liD 2.00 DX -
Indeno(1,2,3-cd) 3,470 1.37 0.33 .30390 DX 0.060 liD 0.062 UD 0.340 DX -pytene,
Pyrene 68 2,400 48 192 1.90 D 0. 130 ID 0.200 JD 1.10 DX
Benzo(a)anthracene 360 1.37 0.015' 0.015'b 0.017 liD 0.068 ID 0.016 UD 0.023 UD -
Chsysene 200 13.7 0.12 0.1 1.10D 0.056 JD 0. 120JDX 2.50 D
Benzo(b)fluoranthene 880 1.37 0 0 15 005b 0.830 DX 0.041 JDX 0. 120 D 4.10 DX -
Benzo(k)fluoranthene 2,020 1.37 000115 1.20 D 0.023 JDX 0.020 tin 0.028 liD-
Benzo(a)pyrene 5,500 0.137 0.015' 0.015' 0.035 JD 0.097 D 0.033 UD 0.046 UD -

Dibenz(a,h)anthracene 1,790 1.37 0.03 0.03 0.060 UD 0.055 UD 0.057 liD 0.079 liD
Benzo(g,h,i)perylene 2,680 2,400 48 192 0.130 JDX 0.036 UD 0.037 UTD 0.220 DX -
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UPR-l0O-N-18 Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil cleanup levels is this table are obtained from Table B4 and B-7 of Appendix B of the 100 Area Remedial Design Report/Remedial Action Work Plan (100 Area RDRIRAWP)
(DOE-RL 2009). Radionuclide soil activities protective of groundwater and the river were calculated using RESRAD Version 6.4 (ANL 2007) assuming that no uncontaminated vadose
zone exists between the contaminated zone and groundwater. Nonradionuclide soil concentrations protective of groundwater and the river are based upon application of the "100 times"
rule (Ecology 1996).

bWhere cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based on EPA-approved analytical methods that
may not be available for rapid turnaround analyses. Prior notification and concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may
differ from any RDL.

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700[4][d] (1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the
Tri-Party Agreement Project Managers as discussed in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009).

dCareinogenic cleanup level calculated based on the inhalation exposure pathway (WAG 173-340-750[31, 1996) using an airborne particulate mass-loading rate of 0.0001 g/m3 
(WDOH

1997).
Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: acenapthylene; surrogate: acenapihene
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene
Contaminant: bis(2-chloroethoxy)methane; surrogate: bis(2-chloroethyl)ether
Contaminant: chloro-3-methylphenol; 4-; surrogate: methylphenol; 3-
Contaminant: dichloroprop (pesticide); surrogate: dichlomophenoxyacetic acid; 2,4-; (2,4-D)
Contaminant phenathrene; Surrogate: anthracene

fNo parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk Calculations database or other databases to calculate
cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B for surface waters]).
The soil cleanup value for PCBs is based on the forraula presented in WAC 173-340.740(3)(a)(iiiX(B) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
from the EPA Integrated Risk Information System (IRIS) on the interact at < http://www.epa.gov/iris >.

-Not analyzed for, or not applicable.
B Analyte was found in the associated method blank as well as in the sample.

JResult is less than the reporting limit but greater than or equal to ste methed detection limit and the concentration is an approximate value.
M Sample duplicate precision not met.
N Recovery exceeds upper or lower control limits
P This flag is used for an aroclor target analyse where there is greater than 25% difference for detected concentrations between the two gas chromatograph columns.
* Analyzed for but not detected.
X Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Soil Cleanup Level source: DOE-RL, 2006b, Remedial Design Report/Remedial Action Work Plan far the J00-NArea, DOEIRL-2005-93, Rev. 0, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.
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A WCH Document Control

From: Faust, Toni L
Sent: Tuesday, August 02, 2011 9:35 AM
To: AWCH Document Control
Subject: Please chron UPR-1 00-N719, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-

N-43 Bio-situ evaluation

Attachments: UPR-100-N-1 9 Ex-situ Bioremediation Evaluation 2.doc

Please chron the attached documentation of the UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and
IJPR-100-N-43 Waste Sites Ex-Situ Bioremediation Evaluation in compliance with CCN 157653 and electronically
distribute to the following.

Mark Buckmaster
Jeff Walker
Dan Saueressig
Toni Faust

UPR-100-N-19
Ex-situ Bioremedi...

Thanks toni
100-N FR-D4 Project Interface'



Waste S ites IJPR-1I00-N- 19, UPR-1I00-N-2 1, UPR-1I00-N-22, UPR-1I00-N-23, and UPR-1I00-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

_________________Waste Site Specific Evaluation
Waste Site: UPR-1I00-N- 19, UPR-1I00-N-2 1, UPR-1I00-N-22, UPR-1I00-N-23, and IIPR-1I00-N-43
Waste Description: Waste site UPR-1I00-N- 19 resulted from an unplanned release of No. 6 fuel oil in April 1984 at

the 184- Fuel Oil Day Tank pad footprint. Collocated are smaller unplanned No. 6 fuel oil
release waste sites UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43. All
fuel oil was reportedly contained, removed, and disposed. Included in the scope of this plan.

UPR-100-N-21 resulted from a failure of the tank-level annunciator causing an overfilling of the
day tank during an oil transfer on April 25, 1986.

UPR-100-N-22 resulted from a leak in the diesel oil supply line due to external corrosion on June
23, 1986. The line was excavated and rerouted. Oil-contaminated soil was removed. An
adjacent groundwater well (N- 16) was sampled and oil was detected in July 1986. Subsequently,
residual oil was pumped from the groundwater through this monitoring well.

IJPR-100-N-23 resulted from a pipeline leak due to external corrosion on January 10, 1987. The
leak was detected through inventory discrepancy. The line was isolated and excavated.
Groundwater wells were sampled, and residual diesel oil was pumped from the groundwater.

IJPR- 100-N-43 resulted from a pipeline leak at three locations between the 166-N and 184-N
buildings at three different flange joints. The exact location of these flange joints is not given in
historical documentation. The release was reported on April 26, 1989.

Because of the above listed unplanned releases the UPR-100-N-19 waste site is located in the
shallow zone (<1 5 feet below grade) with the IJPR-1 00-N-42 waste site identified as the deep

____________________zone (15 feet below grade) waste site identified for in-situ bioremediation.
Sample Date: June 8, 2011 (3 samples), June 14, 2011 (2 samples), June 18, 2011 (1 sample)
Sample Summary: Two samples collected on June 8, 2011 were of waste matrix other than soil found during the site

remediation JIJF73 =insulation, and JIJF78 = caulking. A sample was also collected of stained
soil (J1JF74) (see photo below). On June 15 1h one sample (J1JVTO) was collected from inside
the excavation near the edge of an asphalted area. Because asphalt is a petroleum based product
the potential presence of the material in the sample made the sample not representative of the
remaining waste site, however the data is included for completeness. Only the samples collected
from the staging pile and the stained'soil were used for comparison to the RAGs.

Potential Candidate for
ex-situ bioremediation YES ___, NO X

Page 1 of I11



Waste Sites UPR-100-N-19, UPR-100-N-21, UJPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation
Summary: Due to the amount of construction debris, concrete, piping, asbestos containing material,

and metal (see photo below) the UPR- 1 00-N-i 19 remediation produced a mixture of
concentrated debris, rocks, and soil. Due to the amount of debris excavated with the
soil, it is not technically feasible to sort the construction rubble (not suitable for ex-situ
bioremediation) from the potentially contaminated soil without introducing smaller
chunks of debris in to the soil to be potentially treated.

WCH, 2011, Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at I100-N, CCN- 157653, Washington Closure Hanford,
Richland Washington.
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Waste Sites UPR-100-N-19, UPR-100-N-21, IJPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation
Figure 1. Excerpt from Approved UPR-100-N-19, UPR-100-N-21, UPR-100-N-22,

UPR-100-N-23, and UPR-100-N-43 Remedintion Design
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Sjtu Bioremediatios Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil Cleanup Levels (pCi/g)' Sample results (pCi/g) and Laboratory Result Qualifier

IJIJVR2 I JIJVR3 .f JIJF74 T~ IJF78 J1JVTO
IGround- Staging Pile Staging Pile Whteia (oorle Nsparti

Direct water River Soil I Area IStained Soil jsilicalcarbonate/su excavation Cleanup
Exposure Protection Protection N 149736 IN 149749 I N 149429 islte) N149715 Level

Contaminant__ (DE)L (GWP) (RP)___ E______ 571355__ E_571352 E _57129 N 149423 E571295 E571347 Exceeded
Radionuclides

Ag (silver)-108m 2.38 - --

Americjum-241 32.1 - - 0.0607 U -0.00966 U -0.0351 U --- 0.0721 U -

Carbon-14 8.69 -- -- -- -- -- -

Cesium-137 6.2 1,465 2,930 0.114 0.0107 U -0.0148 U -- 0.0212 U -

Cobalt-60 1.4 13,900 27,800 -0.0109 U 0.00904 U -0.00000289 U -- 0.0248 U -

Curium-243 22.1 - -- -- -- -- -
Europium-152 3.3 - - -0.0316 U 0.00241 U -0.0124 U -- 0.0374 U -

Europium- 154 3 - -0.0106 U 0.0401 U -0.0377 U -- : -00323 U -

Europium-155 125 -- -- 0.00106 U 0.0218 U 0.0546U- 0.00529 U
Iodine-129 0 .25 b 0 .25 b 0 .2 5 b -- --

Neptunium-237 2.44 0.9 1.8 ---

-Nickel-63 E4,0 13 -83 166-- -

Niobium-94 2.43 - -- --

-Plutoniuns-238 38.8 - -

Plutonium-
239/240 35.1 - --

Potassium-40 16.6' 16.6' 16.6' --- -

Radium-226 1.05 -- -- 0.324 0.384 0.556 -- 0.481 -

Radjum-228 1.69 -- -- -- -- -- --

Strontium-90 4.5 27.6 55.2 0. 109 U 0.0852 U 0.0298 U -- 000558 U -

Techmetium-99 5.8 0.46 0.92 -- -- -- ----

Thorium-228 M2.2 6 -- --

Thorium-230 2.96 - -- -

Thorium-232 1.3' -- ----- -

-Tritium (H-3) d 459 12.6 25.2 -- -- -
Uranium-233/234 1.1' 1.1' 1.1' 0.0271 U 0.533 U 0.0871 U *-0.406 -
Uranium-235 0.61 0.5" 0.5' -0.003U -. 37 000U- -0.00185U -

Uranium-238 1.1' 1.1' 1.1, 0.244 0.257 U 0.131 U -0.184 -
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Waste Sites UPR-100-N-19, UPR-l00-N-21, UPR-100-N-22, UPR-l00-N-23, and UPR-100-N-43

Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Sample Results (mg/kg) and Laboratory Result Qualifier

SUCenpLvl gkg JlJVR2 JIJVR3 -1 JIJF74 - JIJF78 J1.JVTO

Whtools Near

Ground- Staging Pile Staging Pile mateial (posil Asphalt in

Water River Soil Area Stained Soil silicalearbonatelsulfat excavation Cleanup

Direct Exposure Protection Protection N 149736 N 149749 N 149429 e) N149715 Level
Conamnat DE) (G P) (R) 5735 E5735 ___E_571295 N 149423 E 571295 E571347 Exceeded

Metals

Antimony 32 50 50 0.36 U 0.37tU 0.42 U 1.6 03U-

Arsenic 20' 200 200. 2.2 2.2 2.0 0.71 U 3.3

Barium 5,600 200 400 55.0 52.1 37.T3 16.5 73.2 -

BeryIlium 1 0 .4 d 1.510 1.510 0.031 U 0.032 U 0.037 U 0.035 U 0.11 B -

Boron 7,200 320 --g 0.94 U 0.96 U 1.1 U lO0U 3.3 -

Cadmium 13 d0.81 0.810 0.087 B 0.069 B 0.093 BM 0.044 U 0. 16 B -

Chromium, Total 80,000 18.5 18.5' 5.5 X 6.4 X 5.1 X 2.3 X 10.5 N

Chromium VI 2.1I 4.8 2 0. 154 U 0. 154 U 0. 154 U -- --

Cobalt 24 15.70c 10.9 10.4 9.4 X 1.O13X 8.9 X

Copper 2,960 59.2 220 17.2 15.3 16.9 2.5 19.8 -

Lead 353 10.20 10.20 6.2 4.4 3.3 14.4 22.1 XM GW, RP

Lithium - 160 33.50---- ________

Manganese 3,760 512' 512c 295 X 273 X 268 108 334 -

Mercury 24 0.33' 0.33- 0.037 0.0052 U 0.0059 B 0.026 0.019 -

Methyl Mercury 8 0.16 0.16 -- -- -----

Molybdenum 400 8 __9 0.25 U 0.26 U 0.52 B 0.28 U 0.58 B -

Nickel -1,600 19.10 27.4 8.2 10.4 12.7 4.6 28.5 X -

Selenium 400 5 1 0.82 U 0.84 U 1.3 0.95 B 0.80 U RP

Silver 400 8 0.73 0.15 U 0.16 U 0.18 U 0.17 U 0.15 U -

Strontium 48,000 960 -- s -- -- - --

Thalliumn 5.6 0) 5 b 0.5 b

Tin 48,000 960 __- - - ----

Uranium (soluble salts) 240 3.210 3.210_______

Vanadium 560 85.1' 61.8 62.0 55.11 10.5 81.2 -

Zinc 24,000 480 67.8 45.7 X 37.6 X 39.8 13.5 139 XMN -

TPH ____________________

Diesel Range Organics I50D-
(CIO-C36) 200 200 I 200 I 59 I 450 N 55 tD- 31ON

Motor Oil (CIO-C28) 200 200 200 42 B 290 RN 1 4000 D -76 N I -
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Waste Sites UPR-100-N-19, UPR-lOO-N-21, UPR-l00-N-22, UPR-l00-N-23, and UPR-l00-N-43
Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil Cleanup Levels mg-lkgr____ Sample Results (mgkg) and Laboratory Result Qualifier
JIJVR2 J1-FJVR3 J1J74JJF78 JJT

Grond-StaingPie Sagig PleWhite, odorless Near
Grond-StaingPie Sagig Plematerial (possible Asphalt inDirect water River Soil Area Stained Soil silica/carbonate/sulfat excavation CleanupExposure Protection Protection N 149736 N 149749 N 149429 e) N149715 LevelContaminant (DE) -(GWP) - (RP) E 571355 - E 571352 E 571295 N 149423 E 571295 -E571347 Exceeded

________ ________ Volatile 0 anics______
Acetone 72,000 720 1 -- 0U0053 U - .051 U 0--.0095 J -- 0003U-
Carbon Tetrachloride 7.69 0.0337 j 0.05 0.00062 U -0.00060 U 0.00064 UT --- 0.00063 U -Methylene Chloride 133 0.5 0.94 0.00073 U - 0.0013 J 0.0022 IT -- 0.0017 JB -
Toluene 6,400 - 64 1,360 0.00067 U - 0.00101 0 -. 00083 IT --- 0.00069 U -
Xylene 16,000 160 - -- 0.00060 U 0.00058 U 0.011 - 0.00061 U-

Semnivolatiles
Acenapthene 4,800 96- 129 0.0 13 J 0.] 10 UD 0000460 UD - .41-
Acenapthylene' 4,800 96 129 0.017U 0.18 IOUD 0.770 UD 0- 0018U -
Anthracene 24,000 240 1,920 0.0251 J 0.180UD 1.300 JD -0.0651 J
Benzo(a)anthracene 1.37 0 0 1 5 b 0 .0 15 b 0.0581j 0.210OUD 1.800 JD -- 0.350 GW, RPBenzo(a)pyrene 0.137 0.015b 

0 0 1 5 b 00461 J 0.210OUD 1.400 JD -- 03301J GW, RPBezob~lurathne1.37 0015" 0 1 5 b 0.65K5b27U 4.100 JD - .7 WRBenzo(b)fluoranthene 1.375 0X15 0.570 K G R
________athn 13 005 -01 0.410 UD 1.800 UD -- 0.041 UK -GW, RPBenzo(g,h,i)perylene 2,400 48 192 0.0291J 0.170OUD 1.400 JD -- 0.2001 J

Bis(2-chloro-lI-methylethyl)
ether 14.3 0.3b 7.5 -- -- -
Bis(2-chloroethoxy)methane' 0.99 033 0.3 b 0.2 U 0.240 UD 1000 UD I-002 GW, RP
Bis(2-chloroethyl) ether 0.909 0 .3 3 b 0.33" 0.017 U 0. 170 UD 0.750 UD -- 0.024 GW, RP
Bis(2-ethylhexyl)phthalate 71.4 0.6 0.36 0.079 JB 0.740 JRD 2.100 UD -- 0.210 JB GW, RPBromophenylplienyl ether; 4- - -- -- 0.0 19 U 0.200 UD 0.60UD--0020 U -
Butylbenzylphthalate 16,000 320 250 0.043 U 0.450 LTD 1.900o UD -- 0.044 JB -Carbazole 50 0.438 -- 0.036 U 0.370 UD 1.600 UD -- 0.038 J GW
Chloro-3-methylphenol; 4-' 4,000 80 -- 0.067 U 0.680 =UD 3.000 UD -- 0.068 U -
Chloroanilene; 4- 320 6.4 -- 0.083U 0.850 UD 3.700 LTD -0.085 U -
Chloronaphthalene; 2- 6,400 64 206 0.010 U 0.100 UD 0O.450 UD -- 0.010 U -
Chlorophenol;2- 400 4 19.34 0.02 1 U 0.220 UD 0.950 UD -- 0.022 U -
Chlorophenylphenyl ether; 4- -- -- -- 0.021 U 0.220 UD 0.950 UD -- 0.022 U -
Chrysene 13.7 0.12 0.1 b 0.0771J 0.280 UD 3.200313 - 0.400 GW, RP
Dibenz(a,h)anthracene 1.37 0.03" 003" 0.016 U 0.200 UD 0.860 UD -- 0.020 U GW, RP
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and tJPR-l00-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil Cleanup Levels( g/kg) Sample Results (mg/kg) and Laboratory Result Qualifier

1JlJVR2 J1JVR3 JlJF74 JIJF78 JIJVTO
IWhite, odorless Near

Diet wrod Rivern Soile Ae Sta ined Soil miiacoateril psu a exaatobleanup
_iec wae Ground Stainoile St Sagin Pile miiara psl Asphvaltion Clau

Exposure Protection Protection N 149736 N 149749 N 149429 te) N149715 Level
Contaminant (DE) (GWP) - (RP) E 571355 E 571352 E 571295 N 149423 E 571295 E571347 Exceeded

Semnivolatiles
Dibenzofuran 160 3.2 -- 0.020 U 0.210 UD 0.900 UD -- 0.021 U -

Dichlorobenzene; 1,2- 7,200 60 540 0.022 U 0.230 IJD 0.990 UD -- 0.023 U -

Dichlorobenzene; 1,3- 2,400 24 80 0.012 U 0. 120OUD 0.540OUD -- 0.012 U -

Dichlorohenzene; 1,4- 41.7 0 .3 3 b 0.972 0.014 U 0. 140OUD 0.6IOUD -- 0.014 U -

Dichlorobenzidine; 3,3- 2.22 0 .3 3 b 0 .3 3 b 0.091 U 0.930 UD 4.100 UD -- 0.093 U GW, RP
Dichlorophenol; 2,4- 240 4.8 18.6 0.010 U 0.100 UD 0.450 UD -- 0.010 U -

Diethylphthalate 64,000 1,280 4,600 0.026 U 0.270 UD 1.200 UD -- 0.027 U -

Dimethylphthalate 80,000 1,600 14,400 0.023 U 0.240 UD 1.000 UD -- 0.024 U -

Dimethylphedol; 2,4- 1,600 32 110.6 0.067 U 0.680 UD 3.000 UD -- 0.068 U -

Di-n-butylphthalate 8,000 160 540 0.029 U 0.300 CD 1.300 UD -- 0.034 J -

Di-n-octylphthalate 1,600 32 -- 0.015 U 0. 150 UD 0.650 UD -- 0.015 U -

Dinitro-2-methylphenol; 4,6- 8 0.33 b -- 0.330 U 3.400 UD 15.000 UD -- 0.340 U GW
Dinitrophenol; 2,4- 160 3.2 14 0.340 U 3.500 UD 15.00 UD -- 0.340 U GW
Dinitrotoluene; 2,4- 160 3.2 0.33 b 0.067 U 0.680 UD 3.000 UD -- 0.068 U GW
Dinitrotoluene; 2,6- 80 1.6 136 0.028 U 0.290 UD 1.300 CD -- 0.029 U -

Ethylene glycol 160,000 320 - -- -- -- ---- -

Fluoranthene 3,200 64 18 0.076 J 0.370 UD 1.600 UD -- 0.640 -

Fluorene 3,200 64 260 0.018 U 0. 190 CD 0.810 UD -- 0.024 U -

Hexachlorobenzene 0.625 0.33'b 0.33'b 0.029 U 0.300 CD 1.300 UD -- 0.030 GW, RP
Hexachlorobutadiene 12.8 0.33 b 0.33 b 0.010 U 0. 100 UD 0.450 liD -- 0.010 GW, RP
Hexachlorocyclopentadiene 480 5 48 0.050 U 0.520 CD 2.300 UD -- 0.052 -

Hexachloroethane 71.4 0.313 0.38 0.021 U 0.22,0 UD 0.960 UD -- 0.022 GW, RP
Hydrazine 0.333 0.33 b -- -- -- -- ---- -

Indeno(1,2,3-cd) pyrene 1.37 0.3 3 b 0 .33 b 0.022 U 0.230 UD 0.9901JD 0. 0.170 J GW, RP
Isophorone 1,050 9.21 1.68 0.017U 0.I180OLD 0.770 UD -- 0.018 -

Methylnaphthalene; 2- 320 3.2 -- 0.040 J 0.200 UD 3.500 JD -- 0.020 U GW
Methylphenol; 2- (cresol;o-) 4,000 80 0- 0013 U 0. 130 UD 0.590 UD -- 0.013 U -

Methylphenol; 4- (cresol;p-) 400 8 -- 0.033 U 0.340 CD 1.500 UD -- 0.034 U -

Naphthalene 1,600 16 988 0.031 U 0.320 CD 1.400 CD -0.032 U -
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Waste Sites UPR-tOO-N-19, UPR-l00-N-21, UPR-l 00-N-22, UPR-100-N-23, and UPR-l00-N-43
Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil Cleanup Levels (rngg)fl ______ Sam ple Resnits (mg/kg) and Laboratory Result Qualifier ______

JIJVR2 JIJVR3 JlJF74 - JIJF78 - JIJV1'O
Contaminant White, odorless Near

Ground- Staging Pile Staging Pile material (possible Asphalt in
Direct water River Soil Area Stained Soil silica/carbonate/sul excavation Cleanup

Exposure Protection Protection N 149736 N 149749 N 149429 fate) N149715 Level
_____________- (DE) (GWP) (RP) E 571355 - E 571352 - E 571295 -N 149423 E 571295 E571347 Exceeded

Semnivolatiles
Nitroaniline; 2- 240 2.4 -- 0.050 U 0.520 UD 2.300 UD -- 0.052 U -

Nitroaniline; 3- 24 *- 0.074 U 0.760 UD 3.300 UD -- 0.075 U GW

Nitroaniline; 4- 47.6 0.33 b -- 0.073 U 0.750 UD 4.400 Ut3D 0.075 U GW

Nitrobenzene 160 1.6 3.4 0.022 U 0.230 UD 0.990 UD -- 0.023 U -

Nitrophenol; 2- -- -- -- 0.010 U 0.100 UD 0.450 UD -- 0.010 U -

Nitrophenol; 4- 640 12.8 1,254 0.098 U 1.0 UD 4.40 UD -- 0.100 U -

Nitroso-di-n-propylamine;N- 0 .3 3 b 0 .3 3 b 0 .3 3 b -- M u 0.320 UD 1.400 UD -- 0.032 U GW, RP

Nitrosodiphenylamnine;N- 204 1.79 . 1.946 0.021 U 0.220 UD 0.950 UD -- 0.022 U -

Pentachlorophenol 8.33 0.33 b 0 .3 3 b 0.330 U 3.400 UD 15.000 UD -- 0.340 U GW, P

Phenanthrene 24,000 240 1,920 0.083 J 0.180 UD 4.000 JD -0.3303 J

Phenol 24,000 480 4,200 0.018 U 0. 190 UD 0.8l0 UD -- 0.019 U -

Pyrene 2,400 48 192 0. 140 J 0.130UD 9.000OJBD -- 0.690 U -

Tributyl Phosphate 185 3.3 - -- -- - --

Trichlorobenzene; 1,2,4- 800 7 45.4 0.028 U 0.290 UD 1.300 UD -- 0.029 U -

Trichlorophenol; 2,4,5- 8,000 80 -- 1 0.10 U 0.100 UD 0.450 UD -0.010 U -

Trichlorophenol; 2,4,6- _90.9 0.795 0.42 0.010 U 0. 100 UD 0.450 IJD -- 0.010 U RP

___________________Pesticides and PCBs _____

Aldrin 0.0588 0.00 165 b 0.00 165 b 0.00025 U 0.024 UD 0.0056 UD -- 0.00025 U GW, P

BHC, alpha 0.159 0 .0 0 16 5 b 0 .0 0 16 5 b 0.00021 U 0.0021 UD 0.0048 UD -- 0.00021 U GW, P

BI-C, beta 0.556 0.00486 0.00554 0.00066 U 0.0065 UD 0.015 UD -- 0.00066 U GW, P

BHC, delta - -- - 0.00040 U 0.0039 UD 0.0090 UD -- 0.00040 U GW, RP

BHC, gamma (Lindane) 0.769 0.00673 0.0038 0.00046 U 0.0045 UD 0.010 UD -- 0.00046 U -

Chlordane (alpha, gamma) 2.86 0.025 0.0165 0.00032 U 0.0031 UD 0.0072 UD -- 0.00032 U -

Dalapon 2,400 20 -- -

Db; 2,4- 640 12.8 ---- I - I
DDD, 4,4'- 4.17 0.0365 0.0 0 3 3 b 0.00054 U 0.0053 UD 0.012 UD -- 0.00054 U RP

DDE, 4,4'- 2.94 0.0257 0.0033 " 0.00024 U 0.0023 UD 0.0053 UD -- 0.00024 P

DDT, 4,4'- 2.94 0.0257 0.0033 b 0.0005 8 U 0.0057 UD 0.013 lID -- 0.0059 UD GW, RP
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Waste Sites UPR-lOO-N-19, UPR-100-N-2l, UPR-100-N-22, UPR-l00-N-23, and UPR-l00-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) ______ Sample Results (mg/kg) and Laboratory Result Qualifier

_________ JIJVR3 JlJF74 JlJF78 JlJVTO
White, odorless Near

Ground- Staging Pile Staging Pile material (possible Asphalt in
Direct water River Soil Area Stained Soil silica/carbonate/sul excavation Cleanup

Exposure Protection Protection N 149736 N 149749 N 149429 fate) N149715 Level
Contaminant (DE) -(GWP) -(RP) -E 571355 -E 571352 E 571295 N 149423 E 571295 E571347 Exceeded

Pesticides and PCBs

Dicambra E2,400 48 -- -- -- --

Dichlorophenoxyacetic: acid;
2,4- 640 7 - -- -- --

Dichloroprop' 640 7 - -- -- --

Dichloroprop 640 7 - -- -- --

Dieldrin 0.0625 0 .0 03 3 b 0 .0 03 3 b 0.00021 U 0.0020 UD 0.0047 UD -- 0.00021 U GW, RP

Dinoseb (DNBP) 80 0.7 -- -- -- -- -- -

Endosulfan (1, 11, sulfate) 480 9.6 0.0112 0.007 UN 0.0028 UD 0.0064 UD -- 0.00029 U -

Endrin (and ketone,
aldehyde) 24 0.2 0.039 0.030 U 0.0048 UD 0.016 JD -- 0.00049 UN -

Heptachlor 0.222 0 .0 0 2 b 0 .0 0 2 b _ 0.00021 U 0.0021 UD 0.0048 UD -- 0.00021 U GW, RP

Heptachlor epoxide 0.11 0.002 0.002 b 0.00042 U 0.0041 UD 0.0095 UD -- 0.00042 U GW, RP

Methoxychlor 400 4 1.67 0.00044 U 0.0044 UD 0.010 UD -- 0.00045 U -

MCPP [2-(2-Methyl-4-
Chiorophenoxy) Propionic
Acid] 80 lo 164 -- -- -- --

Polychlorinated Biphenyls 0 .5 h 0 0 17 b 0 .0 17 b -- -- -- ---- -

PCB Aroclor-1016 0.5 0.017 b 0 .0 17 b 0.0027 U 0.0028 U 0.031 UD -- 0.0027 U GW, RP

PCB Aroclor-1221 0.5 1 0 .0 17 b 0 .0 1 7 b 0.0080 U 0.0081 U 0.090 UD -- 0.0079 U GW, RP

PCB Aroclor-1232 0.5 0 .0 17 b 0.017 b 0.0020 U 0.0020 U 0.022 UD -- .020 U GW, RP

PCB Aroclor- 1242 0.5 0.017 b 0 .0 1 7 b 0.0046 U 0.0047 U 0.052 UD -- 0.0046 U GW, RP

PCB Aroclor-1248 0.5 0 .0 1 7 b 0 .0 1 7 b 0.0046 U 0.0047 U 0.052 LTD . -0.0046 U GW, RP

PCB Aroclor-1254 0.5 0.0 1 7 b 0.0 17 b 0.0026 U 0.0026 U 0.067 3PD -- 0.067 P GW, RP

PCB Aroclor- 1260 0.5 0.017 b 0.017 b 0.0026 U 0.0061 J1 0.029 UD -- 0.048 NP GW, RP

Silvex (tp;2,4,5-) 640 5 -- -- -- -- ----

Toxaphene 0.909 0.2 b 0. 0.016 U 0.l150UD 0.350 UD -0. 160OLD GW, RP

Trichlorophenoxyacetic 80 1 -- --
acid;2,4,5-8016---- --- -
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Waste Sites UPR-l00-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)' Sample Results (mg/kg) and Laboratory Result Qualifier

TJIJVR2 JIJVR3 JIJF74 JIJF78 JIJVTO
I Near

IWhite, odorless Asphalt in
Diet wrod Rivern Soile ArtSained Soil matealrbosesbl n Cleanup

Direct_ waerd Stagin Poile St Saging Piie material (possible excavatano
Exposure Protection Protection N 149736 N 149749 N 149429 fate) N149715 Level

Contaminant (DE) (GWP) (RP) E 571355 E 571352 E 571295 N 149423 E 571295 E571347 Exceeded

PAH___ _

Naphthalene 1,600 16 988 0.012 U 0.013 U 0.063 UD -- 0.012 U -

Acenapthylene 4,800 96 129 0.0091 U 0.0095 U 0.048 UD -- 0.0094 U -

Acenapthene 4,800 96 129 0.010 U 0.11 U 0.053 UD -- 0.010U -

Fluorene 3,200 64 260 0.053 U 0. 0056 U 0.028 UD -- 0.0055 U -

Phenanthrene 24,000 240 1,920 0.030 J 0.050 2.500 DX -- 0.230 -

Anthracene 24,000 240 1,920 0.0070 J 0.014 J 0.016 UD -0.052 X -

Fluoranthene 3,200 64 18 0.078 0.100 6.900 D -0.700 -

Indeno(1,2,3-cd)
pyrene 1.37 0.33 0.33 0.024 J 0.013 U 0.063 UD -- 0.360 N -

Pyrene 2,400 48 192 0.086 0.110 10.00ODX -- 0.470 X

Benzo(a)anthracene 1.37 0.015 0.015 0.047 0.0034 U 16.00 DX -- 0.460 X D, GW. RP--

Chrysene 13.7 0.12 0.1 0.040 0.078 6.300 DX -0.380 GW, RP

Benzo b~fluoranthene 1.37 0.015 0.015 0.037 0.120 X 0.022 UD - 0.470 N GW, RP

Benzo(k)fluoranthene 1.37 0.015 0.015 0.025 0.0042 U 3.500 D -- 0. 160 XN D, GW, RP

Benzo(a)pyrene 0.137 0.015 0.015 0.053 0.0068 U 0.034 UD -0.850 N -

Dibenz(a,h)anthracene 1.37 0.03 0.03 0.011 U 0.012 U 0.058 UD -- 0.094 XN GW, RP

Benzo(g,h,i)perylene 2,400 48 192 0.0089 IX 0.023 JX 0.03 8 UD -0.0075 U -
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase I Ex-Situ Bioremedjation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil cleanup levels in this table are obtained from Table B-4 and B-7 of Appendix B of the 100 Area Remedial Design Reportlemedial Action Work Plan (100 Area RDRJRAWP)
(DOE-EL 2009). Radionuclide soil activities protective of groundwater and the river were calculated using RESRAD Version 6.4 (ANL 2007) assuming that no uncontaminated vadose,
zone exists between the contaminated zone and groundwater. Nonradionuclide soil concentrations protective of groundwater and the river are based upon application of the "100 times" rule
Ecolg199)bWherecleanp evels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based oo EPA-approved analytical methods that

may not be available for rapid turnaround analyses. Prior notification and concunrence with the laboratoiy may be necessary to analyze to meet this RDL. Actual detection limits may differ
from any RDL.
Where cleanup levels are less than background, cleanup levels default to backgroundper WAC 173-340-700[41[d] (1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the
Tri-Pat Agrcement Proect Managera as discussed in Section 2.1.2.1 of the 100 Area RDRIRAWP (DOE-RL 2009).

dCarcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) using an airborne particulate mass-loading rate of 0.0001 g/m, (WDOH
1997).
The soil cleanup value for PCBs is based on the formula presented in WAC 173-340-740(3X(aXiiiXB) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
from te EPA Integrated Risk Isiformation System (IRIS) on the internet at < http://www.epa.gov/iris >.

Toiiydt or this chemical are not available. Cleanup levels are based on ssrrogate chemicals:
Contaminant: acenapthylene; surrogate: acenaptbene
Contaminant: benzo(g,ksi)perylene; surrogate: pyrene
Contaminant: bis(2-clsloroethoxy)methane; surrogate: bis(2-chloroethyl)ether
Contaminant: cbloro-3-methylpaenol; 4-; surrogate: methylphenol; 3-
Contaminant: diebloroprop, (pesticide); surrogate: dichlorophenoxyacetic acid; 2,4-; (2,4-1))
Contaminant: plsenathrene; surrogate: anthracene
No parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk.Calculations database or other databases to calculate

ceuplevels (WAC 173-340-730(3Xa)(iii), 1996 [Method B for surface waters]).
he solleanup value for PCBs is based on the formula presented in WAC 173-340-740(3Xa)(iii)(B) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
from the EPA Integrated Risk Information System (IRIS) on the internet at < http://www.epa.gov/iris >.

-- Not analyzed for, or not applicable.
B Analyte was found in the associated method blank as well as in the sample.
J Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.
M Sample duplicate precision not met.
N Recovety exceeds upper or lower control limits
P This flag is used for an aroclor target analyte where there is greater than 25% difference for detected concentrations between the two gas chromatograph columns.
U Analyzed for but not detected.
X Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Soil Cleanup Level source: DOE-EL, 2006b, Remedial Destign Report/Remedial Action W1ork Plan for the J0O-NArea, DOE/RL-2005-93, Rev. 0, U. S. Department of
Energy, Richland Operations Office, Richland, Washington.
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Waste Site UPR-100-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
___________at 1 00-N Waste Site Specific Evaluation

Waste Site: UPR 100-N-20, 166-N Two-inch Diesel Oil Return Line Leak
Waste The UPR- I00-N-20 waste site located near Tank 1 in the 166-N Tank Farm is the result of a leak of
Description: jNumber 2 diesel oil from a 5-centimeter (2 inch) line due to external corrosion in June 1985. The pipeline

__________ jwas excavated and repaired, and isolation valve installed. Contaminated soil was removed for disposal.
In-Process Sm ple Dates: IJune 28, 2011 (1 sample) and July 5, 2011 (3 samples)
Sample On June 28, an in-process soil sample was collected from material inside the pipe chase within the UPR-
Summary: Il00-N-20 waste site excavation. Three in-process samples were collected on July 5, 2011 from UPR- 100-

N-20 staging pile. The photos below show the open excavation and pipe chase constructed of fibrous
material and a plastic barrier with waste sites 100-N-84:2 diesel oil pipelines and 100-N-84:4 steam
pipelines. Sample JIJVW0 was collected from the stained area at around the pipelines at the side slope of
the excavation.

Potential Candidate for ex-situ bioremediation YES ___, NO _X
A "NO" selection above will result in all remediated material disposed of appropriately with out treatmnent at the ERDF or other approved disposal
facility.
Summary: The UPR-1I00-N-20 waste site was excavated to a depth of 13 8.0 mn exposing the I100-N-84:2 and 1 00-N-

84:4 waste site pipelines within the remediation design. The 100-N-84:2 and 100-N-84:4 pipelines will be
removed for disposal at the ERDF. Because the UPR- 1 00-N-20 wastes site was previously remediated
during the installation of an isolation valve the volume of soil excavated to remediate this site is less than
4 in3 . During excavation portions of the pipe chase construction material was exposed and loaded out with
the soil. The UPR- 1 00-N-20 soil stockpiled is a mixture of the fibrous and plastic pipe chase construction
material which can not be technically segregated do its particle size. The volume of the debris (plastic and
fiberous, material) in the excavated soil make this waste site not suitable for ex-situ bioremediation.

WCH, 2011, Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N, CCN-I 57653, Washington Closure Hanford,
Richland Washington.
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Waste Site UPR-100-N-20 Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (pCilg)' Sample results (pCilg) and Laboratory Result Qualifier

Contaminant KdGround- {UW IfW JJW JJW
Vle Direct wt, River Material inside StgnIra Saigae Staging area Cleanup

Value) Exposure aer Protection pipe chase Stgnra SaIngae N 149715 Level
(DE) (Proeto (RP) N 149682 N 149712 N 149714 E5737 xced

_______________ ______ E 571309 E 571351 E 571349 E737 Ecee

Radionuclides
Ag (silver)-108m 90 2.38 - - -- -- -- -

Americiuns-241 200 32.1 - -0.0381 U 0.0644 U -0.0495 U -0.0649 U -

Carbon-14 200 8.69 -- -- - -- -- -- -

Cesium- 137 50 6.2 1,465 2,930 0.00160 U -0.0198 U 0.0190 U 0.0574 U -

Cobalt-60 50 1.4 13,900 27,800 0.00565 U 0.00139,U 0.00298 U 0.0401 U -

Curium-243 200 22.1 -.- --- -- -- -

Europiusn-152 200 3.3 -- 0.0440 U -0.0187 U -0.0743 U 0.00235 U
Europiurn-154 200 3 --- -0.00366 U -0.0703 U ~- -0.0432 U 0.00152 U -

Europium-155 200 125 --- -0.00821 U 0.0358 U -0.0372 U 0.0163 U -

Iodine- 129 1 0.25 0.25 0.25

Neptuniwn-237 15 2.44 0.9 1.8 - -- --

Nickel-63 30 4,013 83 166 - -- --

Niobium-94 20 2.43 -- -- - -- --

Plutonium-238 200 38.8 * -- -- --

Plutoniuns-239/240 200 35.1 -- -- -- -

Potassium-40 5.5 16.6'c 16.6' 16.6' - -- -- -- -

Radium-226 200 1.05 -- - 0.598 0.587 0.532 0.354 -

Radium-228 200 1.69 -- - - -- -- -

Strontium-90 25 4.5 27.6 55.2 0.0430 U 0.0226 U -0.00267 U 0.0491 U -

Technetiumn-99 0 5.8 0.46 0.92 -- -- -- -

Thorium-228 200 2.26 -- - -- --

Thorium-230 200 2.96 - -

Thorium-232 200 1.3' -

Tritiumn (H-3) d 0 459 12.6 25.2 ---- -- -

Uraniuin-233/234 ___2 1.1' 1.1' 1.1' 0.136 0.405 0.278 0.105 -

Ursnium-235 2- 0.61 0.5 b 0.5'b 0.0277 U -0.00157 U 0.00 0.0517 -

Uraniumn-238 2 1.1' 1. 1 1.1' 0.165 0.312 0.139 0.182 -
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Waste Site UPR-l00-N-20 Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 1 00-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)' Sample Results (mg/kg) and Laboratory Result Qualifier

Contaminant Value Direct Ground- OVOJJW lV 2JJW
(mg xoue water River Protection Material inside Staging Staging area Cleanup

(Lg Exoue Protection (Ppipe chase Staging area area N 149715 E Level
(BE)) N 149682 N 149712 E 571351 N 149714 571347 Exceeded

GEP E571309 E 571349

Metals
Antimony 3.76 32 5' 5' 0.38 U 0.36 U 0.45 U 0.39 U -

Arsenic 3 20c 20' 20' 3.6 2.9 4.1 3.3 -

Barium 25 5,600 200 400 113 69.1 138 78.5 -

Beryllium 790 10.4' 1.51' 1.51' 0.12 B 0.21 0.27 0.23 -

Boron 3 7,200 320 -- a 2.0 1.3 B 1.8 B 1.2 B -

Cadmium 30 13.9' 0.81' 0.81'c 0.14 B 0. 11 B 0.13 B 0.090 B -

Chromium, Total 200 80,000 18.5' 18.5' 12.1 13.6 24.8 14.1 GW, RP
Chromium VI 0 2. 1' 4.8 2 -- -- -- -- -

Cobalt 50 24 15.7' -s6.8 X 6.1 X 8.2 X 8.2 X .

Copper 22 2,960 59.2 22' 16.1 14.8 16.2 15.2 -

Lead 30 353 10.2' 10.2' 4.0 3.9 6.3 6.4 -

Lithium s0 160 33.5' c -- - -- --

Manganese 50 3,760 512' 512' 276 266 309 321 -

Mercury 30 24 0.33' 0.33' 0.0056 UN 0.0052 U 0.0068 0.0055 U -

Methyl Mercury 0.014 8 0.16 0.16 - -- --

Molybdenum 20 400 8 -- 9 0.29 B 0.25 B 0.31 U 0.26 U -

Nickel 65 1,600 19.1' 27.4 15.7 12.6 17.0 13.3 -

Selenium 5 400 5 t 0.86 U 0.81 U 1.0 U 0.87 U -

Silver 90 400 8 0.73'c 0. 16 U 0.15 U 0.19 U 0.16 U -

Strontium 25 48,000 960 -- a- - --

Thallium 71 5.6 o.5b 0.5---1--

Tin 130 48,000 960 -- a- ----

Uranium (soluble salts) 2 240 3.21' 3.21' - -- --

Vanadium 1,000 560 85.1' -- a 37.0 36.7 46.0 49.0 -

Zinc 30 24,000 480 67.8' 32.2 X 33.0 50.3 49.8 -

Diesel Range Organics
(CIO-C36) 50 . 200 ] 200 200 15,000 BD 9,700 D _12,000 D 300 U D, GW, RP

Motor Oil (COC8 100 200 J 200 20 lOBD [ 9,600B D 2OO 200 U D, GW.RP
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Waste Site UPR-100-N-20 Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at I100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)' Sample Results (mg/kg) and Laboratory Result Qualifier

Td J1jVWV JIJVW1 JIJVW2 JlJVW3
waterian River Protectiounn Material inside Staging Staging area Cleanup(mnlg) Exposure wae Rir Protection (P pipe chase Staging area area N 149715 E Level

(DE) { N 149682 N 149712 E 571351 N 149714 571347 Exceeded
(GP)E 571309 E 571349

________ ________ _________Volatile Organics _________

Acetone 0.0006 72,000 720 - 0.003 JD 0.013 J 0.013 J 0.0054 U -

Carbon Tetrachloride 0.152 7.69 - 0.0337 j 0.05 0.0034 UD 0.0006 U 0.00068 U 0.00063 U -

Methylene Chloride 0.0! 133 0.5 0.94 0.019 JBD 0.0019 lB 0.0021 lB 0.0027 JB -

Toluene 0.14 6,400 - 64 1,360 0.0062 JD 0.00066 U 0.00074 U 0.00069 UT -

Xylene 0.233 16,000 160 - 0.6200D 0.00311 J 0.018 0.00061 -

Sernivolatiles
Acenapthene 4.9 4,800 96 129 2.90 JD 0.010 U 0.012 U 0.011 U -

Acenapthylene' 6.12 4,800 96 129 0.74 UD 0.017 U 0.019 U 0.017 U
Anthracene 23.5 24,000 240 1,920 2.1 3D . 0.017 U 0.019 U 0.017 U -

Benzo(a)anthracene 360 1.37 0.0 15b.05 7.3 31 0.610 0.059 J 0.180J1 D, GW, RP
Benzo(a)pyrene 969 0.137 0 .01 5b 0 .0 15b 11.0OJD 0.590 0.048 J 0.180J1 D, GW, RP
Benzo(b)fluoranthene 803 1.37 0 .1' 0  .0 15 20OKD 1.30 K 0.140OJK 0.310 JK D, GW, RP
Benzo(k)fluoranthene 1,230 1.37 0 .0 15 'b.0 1.7 UKD 0.040 UK 0.045 UK 0.041 UK D, GW, RP
Benzo(g,hbi)peiylene '2,680 2,400 48 192 5.430D 0.380 0.036 J 0. 1503 J
Bis(2-chloro- -methytethyl) 0.32 13 03'75------
ether0.32 1. 0 3 b- --- -

Bis(2-chloroethoxy)methane' 0.00277 0.909 0.33 b0.33 b1.0 UD 0-023 U 0.026 U 0.024 U -

Bis(2-chloroethyl) ether 0.0760 0.909 0.3 3 'b.3 0.72 UD 0.017 U 0.019 U 0.017 U -

Bis(2-ethylhexyl)phthalate 110 1 71.4 0.6 0.36 1 2.0 UD 0.580 B 0.730 B 0.098 3D GW, RP
Bromophenylphenyl ether, 4- 4.16 -- - - 0.830 UD 0.019 U 0.022 U 0.020 U
Butylbenzylphthalate 13.8 16,000 320 250 1.90 UD 0.043 U 0.049 U 0.044 U -

Carbazole 3.39 50 0.438 -- 1.60 UD 0.036 U 0.041 U 0.037 U -

Chloro-3-methylphenol; 4- f - 4,000 80 -2.9 UD 0.066 U 0.075 U 0.068 U -

Chloroanilene; 4- 0.0725 320 6.4 .- 3.6 UD 0.082 U 0.093 U 0.084 U -

Chloronaphshalene; 2- 2.98 6,400 64 206 0.44 UD 0.0 10 U 0.011 U 0.0 10 U -

Chlorophenol;2- 0.388 , 400 4 19.34 0.9 10 UD 0.021 U 0.024 U 0.022 U -

Chlorophenylphenyl ether, 4- -- -- -- - 0.830 UD 0.021 U 0.024 U 0.022 U -

Chrysene 200 13.7 0 .12 ' 0.1 1 180D 1.30 0.140 J 0.210 J D, GW, RP
Dibenz(ah)anthracene 1,790 1.37 0 .0 3 ' 0.03 b0.83 UD 0.019 U 0.022 U 0.020 U
Dibenzofuan 11.3 160 3.2 - 0.87 UD 0.020 U _ 0.023 U 0.021 U -
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Waste Site IJPR-l00-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mgfkg)~ Sample Results (mg/kg) and Laboratory Result Qualifier

KdJIVWO J1JVWt JIJVW2 JlJVW3
Contaminant Value Direct Ground- Rvr Material Stgn ra Cleanup Level

(mtg) Exposure Protection inside pipe Staging area Staging area N 149715 Ecee
(DE) Protection (RP) chase N 149712 N 149714 E 571347 Ecee

(GWP) N 149682 E 571351 ES571349
__________________________~~~~~~~ ____ ___ __ _____ _____ E571309 ________

Sensivolstiles
Dichlorobertzene; 1,2- 0.379 7,200 60 540 0.96 UD 0.022 U 0.025 U 0.023 U _-
Dichlorobenzene; 1,3- 0.434 2,400 24 80 0.52 UD 0.012 U 0.014 U 0.012 U -

Dichlorobenizene; 1,4- 0.616 41.7 0.33' 0.972 0.59 UD 0.014 U 0.015 U 0.014 U -

Dichlorobenzidine; 3,3- 0.724 2.22 0.33' 0.33 b 3.9 UD 0.090 U 0. 100 U 0.092 U -

Dichlorophenol; 2,4- 0.147 240 4.8 18.6 1.1 UD 0.010 U 0.011 U 0.010 U -

Diethylplithalate 0.0820 64,000 1,280 4,600 2.9 UD 0.026 U 0.030 U 0.027 U -

Dimethylphthalate 0.0371 80,000 1,600 14,400 1.1 JD 0.023 U 0.026 U 0.024 U -

Dimethylphenot; 2,4- 0.209 1,600 32 110.6 2.9 UD 0.066 U 0.075 U 0.068 U -

Di-n-butylphthalate 1.57 8,000 160 540 1.3 UD 0.029 U 0.033 U 0.030 U -

Di-n-octylphthalate 83,200 1,600 32 -- 0.63 UD 0.014 U 0.0 16 U 0.015 U -

Dinitro-2-methytphenol; 4,6- 0.6015 8 0.33 b -- 14 UD 0.330 U 0.380 U 0.340 U -

Dinitrophenol; 2,4- 0.00001 160 3.2 14 14 UD 0.330 U 0.380 U 0.340 U -

Dinitrotoluene; 2,4- 0.0955 160 3.2 0 .33b 4.500 JD 0.066 U 0.075 U 0.068 U -

Dinitrotoluene; 2,6- 0.0692 80 1.6 136 1.2 UD 0.014 U 0.032 U 0.029 U -

Ethylene glycol 0.001 160,000 320 -- -- -- - --

Fluorasthene 49.1 3,200 64 18 13 UD 1.60 0.041 U 0. 150 J -

Fluorene 7.71 3,200 64 260 3.2 UD 0.018 U 0.020 U 0.018 U -

Hexachlorobettzene 80 0.625 0.33' 0.33 b 1.3 UD 0.029 U 0.033 U 0.030 U -

Hexachlorobutadiene 53.7 12.8 0.33 b 0.33 0.44 UD 0.010 U 0.011 U 0.010 U -

Hexachlorocyclopentadiene 200 480 5 48 2.2 UD 0.050 U 0.057 U 0.051 U -

Hexachloroethane 1.78 71.4 0.313 0.38 0.93 UD 0.021U 0.024 U 0.022 U -

Hydrazine 0.0143 0.333 0.33 b -- -- -- -- -

Indeno(1,2,3-cd) pyrene 3,470 1.37 0 .33 b 0.33 ~ 4.7 JD 0.290 J 0.0341J 0.0771 J
Isophorone 0.0468 1,050 9.21 1.68 0.74 UD 0.017 U 0.019 U 0.017 U -

Metltylnaphthalenc; 2- 2.98 320 3.2 -- 18 D 3.90 - 0.020 U GW, RP
Methylphenol; 2- (cresol;o) 0.434 4,000 80 -- 0.57 UD 0.013 U 0.015 U 0.013 U -

Methylphenol; 4- (eresol;p) 0.434 400- 8 -8 1.4 UD 0.033 U 0.038 U 0.034 U -

Naphthalene 1.19 1,600 16 988 3.1 JD 0.031 U 4.70 0.032 U -

Nitroaniline; 2- 0.0527 240 2.4 -- 2.2 UD 0.050 U 0.057 U 0.051 U -

Nitroamiline; 3- 0.0516 24 F-0.33 3.2 UD 0.073 U 0.083 U 0.075 U -
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Waste Site IIPR-100-N-20 Phase 1 Ex-Situ Bioremediat ion Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) Sample Results (mg/kg) and Laboratory Result Qualifier

KdJIVWO JIJVWI JlJVW2 JlJVW3
Contaminant Value Diet Ground- Rvr Mtra nieSaigae

Diet wat ieateria nie~ Stagi ng are s Staging area Cleanup Level
(mj) Exposure Protection Prtcin pipe chase N 149712 E N 149714 E N 475E Exceeded(DE) (GWP) (RP') N 149682 515 739 514

E 571309 t3t734

____________________Semnioatiles

Nitroamline; 4- 0.0516 47.6 03'-- 3.2 UD 0.097 U 0.082 U 0.074 U -

Nitrobenzene 0.191 160 1.6 3.4 0.96 UD 0.022 U 0.025 U 0.023 U -

Nitrophenol; 2-0.9 -- - -- 0.44 UD 0.010 U 0.0tt U 0.0t0 U -

Nitrophenol; 4- 0.309 640 12.8 1,254 4.2 UD 0.090 U 0. 110 U 0.100 U -

Nitroso-di-n-propylarniine;N- 0.0240 0.33 0.33 0.33 1.3 UD 0.031 U 0.035 U 0.032 U -

Nitrosodiphenylamine;N- 1.29 1 204 1.79 1.946 0.91 UD 2.80 0.024 U 0.022 U GW, RP'
Pentachlorophenol. 0.592 8.33 0.33' 0.33 ' 14 UD 0.330 U 0.380 U 0.340 U

Phenanthrene' 23.5 24,000 240 1,920 13JD 3.10OU 6.90 0.0361 J
Phenol 0.0288 24,000 480 4,200 0.78 UD 0.018 U 0.020 U 0.0 18 U -

Pyrene 68 2,400 48 192 29 D 3.50 0.910 0.2103 J
Tributyl Phosphate 1.89 185 3.3 - - --

Trichlorobenzene; 1,2,4- 1.66 800 7 45.4 1.2 UD 0.028 U 0.032 U 0.029 U -

Trichlorophenol; 2,4,5- 1.60 8,000 80 -- 0.44 UD 0.010 U 0.011 U 0.010 U -

Trichlorophenol; 2,4,6- 0.381 90.9 0.795 0.42 0.44 UD 0.010 U 0.011 U 0.010 U -

Pesticides and PCBs _______

Altirin 48.7 0.0588 0.00165' 0 .0 0 165 ' 0.027 UD 0.0025 UD 0.003 UD 0.0026 UD -

BHC, alpha 1.76 0.159 0.00 165' 0 .0 016 5 ' 0.0023 UD 0.0021 UD 0.0026 UD 0.0022 UD -

BHIC, beta 2.14 0.556 0.00486 0.00554 0.0071 UD 0.0066 UD 0.0079 UD 0.0069 UD
BHC, delta 3.38 -- -- - 0.0043 UD 0.0040 UD 0.0048 UD 0.0041 UD-
BHC, gamma (Lindane) 1.35 0.769 0.00673 0.0038 0.0051 JD 0.023 D 0.0055 UD 0.0048 UD GW, RIP
Chlordane (alpha, gamma) 51 2.86 0.025 0.0165' 0.0056 JXD 0.014 JXD 0.0039 UD 0.0033 UD -

Dalapon 0.00274 2,400 20 -- -- -

Db; 2,4- 0.1 640 12.8 --- =--

DDD, 4,4'- 45.8 4.17 0.0365 0.0033' 0.0058 UD 0.0055 UD 0.0065 UD 0.0056 UD
DDE, 4,4'- 86.4 2.94 0.0257 0.0033' 0.0025 UD 0.043 XD 0.0078 JXD 0.0025 UD-
DDT, 4,4'- 678 2.94 0.0257 0.0033' 0.013 JXD 0.0059 UD 0.0070 UD 0.0064 JXD -

Dicambra 0.0288 2,400 48 -- -- - - ---

Dichlorophenoxyacetic acid; 2,4- 0.0294 640 7-.--- -

Dichloroprop' 0.0294 640 7 ----- -

Dieldrin 25.6 0.0625 0.0033' 0.0033'b 0.0056 JXD 0.022 D 0.0033 ID 0.0022 UD GW, RP'
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Waste Site UPR-l00-N-20 Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)' Sample Results (mg/kg) and Laboratory Result Qualifier

KdJIYWO JIJVWI JlJVW2 JlJVW3
Contaminant Value Direct Ground-. River Material inside pipe Staging area Staging area Stng 4971 E Cleanel

(m'Jg) Exposure wtr Potio Staaie are C472E N191 475ELleau
(DE) Prtcin (RP) N 149682 N734 ExceedeNd4974

(GWP) E 571309 571351 571349 5737xedd

Pesticides and PCBs

Dinoseb (DNBP) 3.54 80 0.7 -- I - -- -- -- --

Endosulfan (1, 11, sulfate) 2.04 480 9.6 0.0112 0.017 JD 0.024 XD 0.0034 UD 0.0030 UD GW. RP
Endrin (and ketone, aldehyde) 10.8 24 0.2 0.039 0.0052 UD 0.011 JXD 0.0058 UD 0.0032 UD -

Heptaddior 9.53 0.222 0.002 b 0.0 02 ' 0.0023 UD 0.017 XD 0.0026 UD 0.0022 UD GW, RP
Heptachlor epoxide 83.2 0.11 0.002' 0.0 02 b 0.0048 JXD 0.014 JXD 0.0051 UD 0.0044 UD GW, RP
Methoxychlor 80 400 4 1.67 0.0098 .IXD 0.0045 UD 0.0054 UD 0.0047 UD -

MCPP [2-(2-Methyl-4- 4.
Chlorophenoxy) Propionic Acidi 48.5 80 164 --.- -

Polychlorinated Biphenyls 309 0.5' 0 .01 7 ' 0.017 ' -- ---

PCB Aroclor-1016 107 0.5 0.017'b 0 .0 17 ' 0.003 U 0.014 UD 0.016 UD 0.0028 U -

PCB Aroclor-1221 10.3 0.5 0.0 17 ' 0 .0 17 ' 0.0087 U 0.040 UD 0.046 UD 0.0081 U -

PCB Aroclor-1232 10.3 0.5 0.0 17 b 0.017' 0.0022 U 0.0099 UD 0.012 UD 0.0020 U -

PCB Aroclor-1242 44.8 0.5 0.0 17 ' 0 .017 ' 0.0051 U 0.023 UD 0.027 UD 0.0047 U -

PCB Aroclor-1248 43.9 0.5 0.0 17 ' 0 .0 17 ' 0.0051 U 0.023 UD 0.027 UD 0.0047 U -

PCB Aroclor-1254 75.6 0.5 0.017' 0 .0 17 ' 0.0028 U 0.013 UD 0.015 UD 0.091 U-
PCB Aroclor-1260 822 0.5 0.017 b 0.017' 0.0028 UN 0.013 UD 0.015 UD 0.033 P GW, RP
Silvex (tp;2,4,5-) 0.08 640 5 ---- - -- -- -

Toxaphene 95.8 0.909 0.2' 0.2' 0.17 UD 0. 160 UD 0.190 UD 0. 160 UD-
Trichlorophenoxyacetic 0.049
acid;2,4,5- goo___ 0 16 -. -- --
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Waste Site UPR-100-N-20 Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 1 00-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)* Sample Results (mg/kg) and Laboratory Result Qualifier

KdJ1VWO J1JVWl JIJVW2 JIJVW3
Contaminant Value Direct Ground- Stging area ClauLel(mL/g) water River Protection Material inside Staging ares Staging area Nt 1471 ClauEeeExoue Protection (RP) PNP 1471haN147e Exceeded(DE) (GWVP) N 149682 N547125 57N149147

E 571309 5731571349 514

PAH
Naphthalene 1.19 1,600 16 988 0.33 UD 0.059 UD 4.00 DX 0.062 UD -

Acenaplsylene 6.12 4,800 96 129 0.25 UD 0.044 UD 0.055 UD 0.046 UD -

Acenapthene 4.9 4,800 96 129 0.27 UD 0.049 UD 0.061 UD 0.052 UD -

Fluorene 7.71 3,200 64 260 0. 14 UD 0.026 UD 0.032 UD 0.027 UDl -

Plsenanthrene 23.5 24,000 240 1,920 0.33 UD 5.00 DX 0.074 UD 0.062 UD -

Anthracene 23.5 24,000 240 1,920 0.083 UD 0.015 UD 0.0 19 UD 0.016 UD -

Fluoranthene 49.1 3,200 64 18 15 D 0.064 UD 0.080 UD 0.083 JD-
Indeno(1,2,3-cd) 3,470 1.37 0.33 0.33" 6.1 D 0.450 D 0.074 UD 0.062 UD D, GW, RPpyrene _____

Pyrene 68 2,400 48 192 25 DX 20.00 D 1.30 DX 0.093 JDX -

Benzo(a)anthracene 360 1.37 0.015, 0.015 b 0.087 UD 0.016 UD 0.020 UD 0.016 UD -

Chrysene 200 13.7 0.12 0.1 6.6 DX 0.560 DX 0.030OUD 0.120 JD GW, RP
Benzo(b)fiuoranthene 880 1.37 0.015' 0.015" 0. 1 UD 0.021 UD 0.026 UD 0.120DX -

Benzo(k)fluorantsene 2,020 1.37 1 0.015' 0.015' 3.9 DX 0.320 DX 0. 110 DX 0.040 5DX -

Benzo(a)pyrene 5,500 0.137 0.015'b 0.015'b 17 D 0.660 DX 1.70 DX 0.210 DX D, GW, RP
Dibenza,h)anthracene 1,790 1.7 00"00"0.3 UD 0.054 UD 0.068 UD 0.057 UD -

Benzo(g,h~i)peiylene 2,680 2,400 48 192 4.4 D 0.300 D 0.044 UD003UD-
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Waste Site UPR-100-N-20 Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Soil cleanup levels in this table are obtained from Table B-4 and B-7 of Appendix B of the 100 Area Remedial Design ReportlRemredial Action Work Plan (100 Area ROR/RAWP)
(DOE-RI 2009). Radionuclide soil activities protective of groundwater and the river were calculated using RESRAD Version 6.4 (ANL 2007) assuming that no uncontaminated vadose
zone exists between the contaminated zone and groundwater. Nom-adionuclide soil concentrations protective of groundwater and the river are based upon application of the "100 times"
rule (Ecology 1996).

Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based on EPA-approved analytical methods that
may not be available for rapid turnaround analyses. Prior notification and concutrence with the laboratory may be necessary to analyze so meet this ROL. Actual detection limits may
differ fr~om any ROL.

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700[41[d] (1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the
Tri-Pa-ty Agreement Project Managers as discussed in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RI 2009).
dCarcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[31, 1996) using an airborne particulate mass-loading rate of 0.0001 g/m' (WDOH

1997).
Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: acenapthylene; surrogate: acenapthene
Contaminant: benzo(g,hJi)petylene; surrogate: pyrene
Contaminant: bis(2-chloroethoxy)methane; surrogate: bis(2-chloroedhyl)esher
Contaminant: chloro.3-methylpsenol; 4-; surrogate: methylphenol; 3-
Contaminant: dichloroprop, (pesticide); surrogate: dichiorophenoxyacetic acid; 2,4-; (2.4-D)
Contaminant: phenathrene; surrogate: anthracene
The soil cleanup value for PCBs is based on the formula presented in WAC 173-340-740(3Xa~iii)(B) (1996), and the cancer potency factor for ingestion of PCBs sf2.0 kg-day/mg (soils)
from the EPA Integrated Risk Information System (IRS) on the internet at < http://www.epa.gov/iris >.

9No parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk Calculations database or other databases to calculate
cleanup levels (WAC 173-340-730(3Xa)(iii), 1996 [Method B for surface waters]).
The soil cleanup value for PCBs is based on the formula presented in WAC 173-340.740(3)(a)(iiiXB) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
f~rm the EPA Integrated Risk Information System (IRIS) on the internet at < http://www.epa.gov/iris >.

-- Not analyzed for, or not applicable.
B Analyte was found in the associated method blank as well as in the sample.
* Sample results are obtained from a dilution; the surrogate or matrix spike recoveries reported are calculated from diluted samples.
JResult is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.

K Benzo (b&k) fluoranthene are unresolved due to matrix, result is reported as Benzo(b fluoranthene.
N Recovery exceeds upper or lower control limits.
P This flag is used for an aroclor target analyse where there is greater than 25% difference for detected concentrations between the two gas chromnatograph columns.
T Matrix spike and matrix spike duplicate; Recovety exceeds upper or lower control limits.
U Analyzed for but not detected.
X Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Soil Cleanup Level source: DOE-RI, 2006b, Remnedial Design ReportlRemedial Action Work Plan for the 100-N Area, DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.
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Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Waste Site: U~ UR 100-N-24, 166-N Fuel Oil Supply Line Leak
Waste The UPR-1I00-N-24 waste site resulted from the leaks of Number 6 fuel oil located near the 166-N Tank
Description: jFarm. The leaks were scheduled for repair during the 1987 reactor shutdown.
In-Process Sa ple Dates: IJune 27, 2011 (2 samples) and July 5, 2011 (2 samples)
Sample Four in-process samples were collected as part of the UPR-lI00-N-24 waste site remediation. On June 27,
Summary: 2011 during the remediation of UPR-1I00-N-24 a I100-N-84:2 pipeline was inadvertently nicked causing a

spill of fuel oil to the ground within the open excavation. One in-process sample was collected of soil
contaminated by this release. Coal ash used to pad the 100-N-84:2 steam pipelines and 100-N-84:4 fuel
pipelines within the UPR-1I00-N-24 waste site was also sampled along with two soil samples from the
UPR-100-N-24 staging pile. The photo below shows the open excavation, coal ash and pipelines.

Potential Candidate for ex-situ bioremediation YES ___, NO X
A "NO" selection above will result in all remediated material disposed of appropriately with out treatment at the ERDF or other approved disposal
facility.
Summary: The UPR- 1 00-N-24 waste site was generated as the result of a line leak which was scheduled for repair in

1987. No documentation of the repair showing the excavation of soil the waste site could be located. This
lack of information along with the pipeline release on June 27, 2011 makes it unclear as to the source of
the TPH found in the in-process samples. The TPH contamination is most due to the recent release
because the sample material was wet from the release. Treatment of contaminated soil from the June 27,
2011 release is outside the scope of the ex-situ bioremediation treatment requirements in the interim ROD.
The lack of metal contamination in the coal ash in-process sample results also indicate that this material
may not be coal ash from a boiler but from some other material. This material is somewhat limited to the
excavation and may not exist further along the pipeline. Because of the high levels of TPH this material
will need to be removed to complete remediation of this waste site. The 100-N-84:2 and 100-N-84:4
pipelines within the excavation will also be removed for disposal at the ERDF. The UPR-1I0O-N-24 soil
stockpiled is a mixture of the "coal ash" material, soil and rocks. The effectiveness of ex-situ
bioremediation of the "coal ash" material is not known. Because the TPH contamination found is due to
the June 27, 2011 spill and the fine particle size of the "coal ash" material makes it technically not feasible
of sorting/separation from the soil, the UPR-100-N-24 waste site material is not suitable for ex-situ
bioremediation.

WCH, 2011, Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N, CCN-157653, Washington Closure Hanford,
Richland Washington.
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Waste Site tJPR-lO0-N-24 Phase 1 Ex-Sjtu Bioremediation Plan for
Shallow Petroleum Waste Sites at 1 00-N Waste Site Specific Evaluation

Soil Cleanup Levels (pCi/g)* Sample results (pCilg) and Laboratory Result Qualifier

Contaminant Ki JIJVW4 JtJVW5 JtJVW6 -J1JVW7
Value Direct Ground- River Fuel Spill Stgn iepl ol Cleanup

(mug Expsure water Prtcin Coal Ash Contaminated Staging Level
(D) Protection N 149661 soil solN 149721 Ecee(B) (GWP) (RP) E 571295 N 149661 N 149717 E 571335 Ecee

_________~~~~ ____________ 571295 E 571340

__________Radionuclides

Ag (silver)-108m 90 2.38 -- - -- -- -- -

Amenicium-24t 200 32.1 - 0.0184 U -0.00991 U -0,0949 U -0.022 U-
Carbon-14 200 8&69 -- - - -- -- -. -

Cesium-137 50 6.2 1,465 2,930 0.0221 U 0.0153 U -0.000198 U 0.0044 U -

Cobalt-60 50 1.4 13,900 27,800 -0.00974 U 0.0145 U -0.014 U 0.00162 U -

Curium-243 200 22.1 -- -- -- .- --

Europium-152 200 3.3 - -0.0194 U -0.0238 U -0.0147 U -0.00725 U -

Europiuos-154 200 *3 - 0.00159 U 0.0285 U -0.0326 U 0.038 U -

Europium-ISS 280 125 -- - -0.00161 U -0.0000903 U -0.0616 U 0.0369 U -

Iodine- 129 1I.5 
0 .2 5  0 .2 5 ' - -- -- -

Neptunium-237 15 2.44 8.9 1.8 - -- --

Nickel-63 30 4,013 83 166 - -- --

Niobium-94 200 2.43 -- - -- --

Plutonium-238 200 38.8 ---- -- -

Plutoniuns-239/240 200 35.1 -- -- - -- --

Potassium-40 5.5 MV.6 16.6' 16.6' -- --

Radium-226 200 1.05 -- -- 0.0242 U -0.00996 0.397 0.435-
Radium-228 200 1.69 - - - -- --.-

Strontium-90 25 4.5 27.6 55.2 0.043 U -0.00996 U 0.0606 U 0.136 -

Technetium-99 0 5.8 0.46 0.92 - -- -- - -

Thorium-228 200 2.26 -- - -- --

Thorium-230 200 2.96 -

horium-232 200 1.3' -- --

Tritium (H-3) 0 4912.6 25.2 -- -- -- -

Uranium-233/234 2 1.11 1.10. 1.11 -0.00137 U 0.0612 U 0.246 U 0.143 -

Uraniuns-235 2 0.61 0.5 0.5 -0.00 137 U 0.0 U 0.0307 U 0.0 U -

Uranium-238 f 2 1.10c 1.10 1.10 0.0 U 0.187 0.211 U 0.0525 U -
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Waste Site UPR-100-N-24 Phase 1 Ex-Sjtu Bioremediation Plan for

Shallow Petroleum Waste Sites at 1 00-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) Sample Results (mg/kg) and Laboratory Result Qualifier

KdJlJVW4 JIJVWS JIJVW6 JIJVW7
Contaminant Value Direct Ground- Fuel Spill plCeau

(m~) Eposre water Rie rtcin Coal Ash Contaminated Stagin Stgg pile soil Lel

(DE) Protection (RP) N 149661 soilNto N 149721 Exceeded(GWP) E 571295 N 149661 N149717 E 571335
________~~~~ ____ ____ ___E571295 E 571340

Metals

Antimony 3.76 32 5 5' 0.35 U 0.36 U 0.39 B 0.35 U -

Arsenic 3 20 20c 20' 2.6 3.4 3.2 3.2
Bariuns 25 5,600 200 400 74.7 61.9 130 109 -

Beryllium 790 10.4'~ 1.51, 1.51'c 0.030 U 0.067 B 0.23 0.23 -

Boron 3 7,200 320 -- f 1.3 B 1.3 B -2.5 2.7 -

Cadmium 30 13.9 ' 0.81' 0.81' 0.038 U 0.087 B 0.11 B 0.11 B -

Chromium, Total 200 80,000 18.5' 18.5' 1.2 11.9 18.3 21.8 -

Chromium VI 0 2.1 d 4.8 2 -- -- 0.155 U 0.155 U -

Cobalt 50 24 15.7' -- f 10.3 8.1 10.8 X 9.3 X -

Copper 22 2,960 59.2 22' 1.4 14.4 14.7 15.7 -

Lead 30 353 10.2'c 10.2' 1.2 5.1 5.1 5.9
Lithium 50 160 33.5' cr-f- -- -- -- --
Manganese 50 3,760 512' 512 22.9 273 285 X 306 X
Mercury 30 24 0.33' 0.33 0.0055 UN 0.0053 U 0.0057 U 0.0052 B -

Methyl Mercury 0.014 8 0.16 0.16 -- - -- --

Molybdenum 20 400 8 -- f 2.4 0.25 U 0.89 B 0.34 B -

Nickel 65 1,600 19.10 27.4 109 N 12.6 43.8 N 20.3 GW, RP
Selenium 5 400 5 1 0.79 U 0.81 U 0.85 U 0.79 U -

Silver 90 400 8 0.73 0.15 U 0.15 U 0. 196 U 0.15 U -

Strontium 25 48,000 960 -- r --. - -- -- --

Thallium 71 5.6 05b0.5' -- - --

Tin 130 48,000 960 - -- -

Uranium (soluble salts) 2 240 3.21 3.21' - - -- -- -

Vanadium 1,000 560 85.1 -- f 6.1 51.2 50.4 50.2 -

Zinc 30 24,000 1 480 67.8'c 7.6 38.8 43.7 44.8 -

__________________________________________TPH
Diesel Range Organics (C 10-20 20 I
C36) 50 20 0 200 1 21,000 D 99,000 fBD I 1,700 I 300 1 D , GWP, RP'
Motor Oil (CIO-C28) 50 200 200 200 J 11,000 B 78,000 BD 500 J 200 U D, GWP, RP'
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Waste Site UPR-lO00-N-24 Phase I Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) Sample Results (mg/kg) and Laboratory Result Qualifier

KdJIVW4 JIJVWS JIJVW6 JIJVW7
Contaminant Value Direct Ground- Fuel Spill Stgn iegpl ol Cleanup

(ml.g) Expsr water River Protection Coal Ash Contaminated Stgn ie Staging Leveloi
(BE)r protection (RP) N 149661 soil soil N 149721 Exeee

(D) (GWP) E 570295 N 149661 N 149717 E 571335 Ecee

_______~~~~~~~~~ ____ ____ _______ ____ _{ E571295 ES571340

________ ________ ________Volatile Organics _____________ _________

Acetone 0.0006 72,000 - 720 - -- 0.013 JD 0.850 UD 0.0071 J 0.045 -

Carbon Tetrachloride 0.152 7.69 0.0337 - 0.05 -0.0012 UTD 0.036 UD -0.00060 U 0.00062 U -
Methylene Chloride 0.01 133 0.5 0.94 0.0085 JTBD 0. 150 UD 0.00071 U 0.00073 U -

Toluene { 0.14 6,400 64 - 1,360 0.0034 JTD 8.2 D 0.00065 U 0.00067 U -

Xylene 0.233 16,000 160 -- 0.0046 JD 29 D 0.00058 U 0.00060 U -

_______________________Semfivolatiles

Acenapthene 4.9 4,800 96 129 59 UD 12.0 0.052 UD 0.051 UD
Acenapthylene' 6.12 4,800 96 129 100 UD 0.270 U 0.087 UD 0.085 UD -

Antlsracene 23.5 24,000 240 1,920 100 UD 19.0 0.560 JD 0.390 ID -

Benzoa)anthracene 360 1.37 0 .015 'b.05 120 UD 50.0 :0.430JD 0.230 JD GWP and RP
Benzo(a)pyrene 969 0.137 0.1, 0  .0 15 120OUD 19.0 0,180JI) 0.150 JD D, GWP, RP
Benzo(b)fluorandhene 803 1.37 0.015' iSO5 10UD 19.0 K 0.370 JKD 0.270OJKD D, GWP, RP
Benzo(k)fluoranthene 1,230 1.37 0.0 15 '.05 230 UD 0.640 UK 0.200 UKD 0.200 U0D D, GWP, RP
Benzo(g,h,i)perylene' 2,680 2,400 48 192 94 UD 11.0 0.240 ID 0. 180 JD GWP
Bis(2-chloro-1-methylethyl) 0.0392
ether 14.3 0.33 7.5 -- -- -- -- -

Bis(2-chloroethsoxy)methane ~ 0.00277 0.909 0.33b 0.33' 130OUD 0.370 U 0.120UD 0.l110UD -

Bis(2-clsloroethyl) ether 0.0760 0.909 0.33 b0.33'b 98 UD 0.910 J 0.085 UD 0.083 UD D, GWP, RP
Bis(2-ethylhexyl)phthalate 110 71.4 0.6 0.36 41 MDE 0.730 U 0.470 JBD 0.390OJBD -

Bromophenylphenyl ether; 4- 4.16 - -- -- 110 UD 0.30 U 0.097 UD 0.095 UD -

Butylbenzylpsthlate 13.8 16,000 320 250 250 UD 0.680 U 0.220 UD 0.210 UD-
Carhazole 3.39 50 0.438 210 2 UD 5.10 1 0.180UD 0. 180UD -

Chloro-3-methylphenol; 4- -- 4,000 80 -- 390 UD 1.00 U 0.340 UD 0.330 UD -

Chloroanilene; 4- 0.0725 320 6.4 -- 490 UD 1.30 U 0.420 UD 0.410 UD -

Clsloronaphthalene; 2- 2.98 6,400 64 206 59 UD 0. 160 U 0.051 UD 0.050 UD -

Chlorophenol;2- 0.388 400 4 19.34 120OUD 0.330 U 0.110UD 0.I100UD -

Chlorophenylphenyl ether; 4- -- -- - -- 120 UD 0.330 U 0. 110 UD 0. 100 UD-
Cluysene 200 13.7 0.12 0.1" 160OUD 94.0 0.480 JD 0.260 JD D, GWP, RP
Dibenz(ah)anthracene 1,790 1.37 0.03" 0.03" 110 UD 7.0 0.097 UD 0.095 UD D, GWP, RP
Dibenzoftiran 11.3 160 3.2 1- 20JD 5.7 110I4D 0.100OUD W
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Waste Site UPR-l00-N-24 Phase 1 Ex-Situ Bioremediation Plan for
__________________Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)' Sample Results (mg/kg) and Laboratory Result Qualifier
KdJlVW JlJVW5 JlJVW6 J1JVW7Contaminant jValue Direct Ground- River FuVt4 otaie Soil Saigpl ol Saig iesi lau ee

(m'Jg) Exposure water Protection Coal Ash Futmiel sil Saigpl ol Saig iesi lau ee
() (PrctNi4966 N 149661 N 149717 N 149721 Exceeded

DE ______ ____R ____ _ )__ E 571295 EN196 E 571340 E 571335

------- ~ Semnivolatiles .5
Dichlorobenzene, 1,2- 0.379 7,200 60 540 70 UD .50U0. 110 UD 0.110 UD -

Dichlorobenzene; 1,3- 0.434 2,400 24 10 10 UD 0. 190 U 0.061 UD 0.060 UD -

Dicblorobenzene; 1,4- 0.616 41.7 0,33' 0.972 130 UD 0.220 U 0.069 UD 0.061 UD -

Dichlorobenzidine; 3,3- 0.724 2.22 0.33" 0.33 b 530 UD 1.40 U 0.460 UD 0.450 UD -

Dichlorophenol; 2,4- 0.147 240 4.8 18.6 59 UD 0. 160 U 0.051 UD 0.050 UD -

Diethylphthalate 0.0820 64,000 1,280 4,600 150 UD 0.370 U 0.130 UD 0. 130 UD -

Dimethylphthalate 0.0371 80,000 1,600 14,400 130 UD 0.370 U 0.120 UD 0. 110 UD -

Dimetlsylphenol; 2,4- 0.209 1,600 32 110.6 390 UD 1.0U 0.340 UD 0.330 UD -

Di-n-butylphthalate 1.57 8,000 160 540 170 UD 0.460 U 0.150 UD 0. 140 UD -

Di-n-octylphthalate 83,200 1,600 32 -- 84 UD 0.230 U 0.073 UD 0.072 UD -

Dinitro-2-methylphenol; 4,6- 0.6015 - 8 0.33 b -- 1900 UD 5.20 U 1.70 UTD 1.60 UD
Dinitrophenol; 2,4- 0.0000 1 160 3.2 14 1900 UD 5.30 U 1.70 UD 1.70 UD -

Dinitrotoluene; 2,4- 0.0955 160 3.2 0.33"b 390 UD 1.0 U 0.340 UD 0.330 UD -

Dinitrotoluene; 2,6- 0.0692 80 1.6 136 160OUD 0.440 U 0. 140UD 0. 14OUD -

Ethylene glycol 0.001 160,000 320 -- -- -
Fluoranthene 49.1 3,200 64 18 210OUD 9.7 2.60 D 1.30 JI)-
Fluorene 7.71 3,200 64 260 ItO UD 19.0 0.092 UD 0.090 UD -

Hexachlorobenzene 80 0.625 0.33" 0.33' 170 UD 0.460 U 0. 150 UD 0. 140 UD -

Hexacblorobutadiene 53.7 12.8 0.33' 0.33' 59 UD 0.160 U 0.051 UD 0.050OUD -

Hexachlorocyclopentadiene 200 480 5 48 290 UD 0.790 U 0.250 UD 0.250 UD -

Hexaclsloroethane 1.71 71.4 0.313 0.38 120OUD 0.340 U 0. 110 UD 0. 110UD -

Hydrazine, 0.0143 0.333 0 .33 ' -- -- ---

Isophorone 0.0468 1,050 9.21 1.68 100 UD 0.270 U 0.087 UD 0.085 UD -

Methylnaphthalene; 2- 2.98 320 3.2 -- 110 UD 0.90 U 0.097 UD 0.095 UD -

Methylphenol; 2- (resol;o) 0.434 4,000 80 -- 76 UD 0.90 1 0.066 UD 0.065 UD -

Methylphenol; 4- (resol;p) 0.434 400 8*- 190 UD 1.30 J 0. 170 UD 0. 160 UD -

Naphthalene 1.19 1,600 16 988 180OUD 79.0 0.160UD 0.150UD _________

Nitroaniline; 2- 0.0527 240 2.4 -- 290 UD 0.79 U 0.250 UD 0.250 UD -

Nitroaniline; 3- 0.05 16 24 -- --3 430 UD 1.2 U 0.370 UD 0.360 UD -

Nitroaniline; 4- 0.0516 47.6 0.33"' - 4301JD 1.2 U 0.370 UD 0.360 UD -

Indeno(1,2,3-ed) pyrene 3,470 1.37 0.33"b 0.33" 130UD 0.350 U. 0. 110 UD. 0.110UD -
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Waste Site UPR-100-N-24 Phase I Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mglkg)' Sample Results (mg/kg) and Laboratory Result Qualifier

KdJlJVW4 JOJVW5 J1JVW6 JlJVW7
Contaminant Value Giet wroRver Fuel Spill Saigpl tgn iesi lau ee

Dmg iEpre Paer Rteto Coal Ash Contaminted *sil

(D) Protection (R) N 149661 Soil N1177 471 Ecee
(D) (GWP) (R) E 571295 N 149661 N 1477 5471Ece

______E E571295 E 571340 733

______________________Semnivolatiles

Nitrobenzene 0.191 160 1.6 3.4 130 UD 0.350 U 0.110UD 0. 110UD -

Nitrophenol; 2- 0.309 - - 59 UD 0. 160 U 0051 UD 0.050 UD -

Nitrophenol; 4- 0.309 640 12.8 1,254 570 UD 1.5 U 0.490 UD 0.480 UD -

Nitroso-di-n-propylamine;N- 0.0240 0.33 03' .3' 180 UD 0.49 U 0. 160 UD 0. 150UD -

Nitrosodiphenylamine;N- 1.29 204 1.79 1.946 120 UD 0.330 U 0.110 UD 0. 100 UD -

Pentachlorophenol 0.592 8.33 0.33 b 0.33' 1900 UD 5.2 U 1.70 UD 1.60 UD -

Phenanthrene 23.5 24,000 240 1,920 100 UD 88.0 3.40 D 2.10D
Phenol 0.0288 24,000 480 4,200 110 UD 1.30 J 0.092 UD 0.090 UD -

Pyrene 68 2,400 48 192 70OUD 67.0 T 2.80OUD 130 JD GWP
Tributyl Phosphate 1.89 185 3.3--- - --

Trichlorobenzene; 1,2,4- 1.66 800 7 45.4 160 UD 0.40U 0. 140UD 0. 140UD -

Trichlorophenol; 2,4,5- 1 .60 8,000 80 -. 59 UD 0. 160 U 0.051 UD 0.050OUD -

Trichlorophenol; 2,4,6- 0.38 1 90.9 0.795 0.42 59 UD 0. 160 U 0.051 UD 0.050 UD -

Pesticides and PC~s

Aldrin 48.7 0.0588 0.00 165'b 0.00 165 b 0.074 UD 0.0026 UD 0.0026 UD 0.0025 UD -

BHC, alpha 1.76 0.159 0 .00 16 5b 0 .00 165 ' 0.063 UD 0.0022 UD 0.0022 UD 0.0022 UD -

BHC, beta 2.14 0.556 0.00486 0.00554 0.20OUD 0.0068 UD 0.0068 UD 0.0067 UD _______

BHC, delta 3.38 --- - 0.12 UD 0.0041 UD 0.0041 UD 0.0041 UD -

BHC, gamma (Lindane) 1.35 0.769 0.00673 0.0038 0. 14 UD 0.0048 UD 0.0047 UD 0.0047 UD -

Chlordane (alpha, gamma) 51 2.86 0.025 0.0165 0.096 UD 0.0027 UD 0.0033 UD 0.0033 UD _______

Dalapon 0.00274 2,400 20 - --- --

Db; 2,4- 0.1 640 12.8 .-- -- -

DDD, 4,4'- 45.8 4.17 0.0365 0.0033' 0.160OUD 005O6 UD 0.0056 UD 0.0055UD -

DDE, 4.4'- 86.4 2.94 0.0257 0.0033'b 0.070 UD 0O.0024 UD 0.0024 UD 0.0024 UD
DDT, 4,4'- 678 2.94 0.0257 0.0033 b 0. 170 UD 0.0060 UD: 0.056 XD 0.0065 JXD GWP, RP
Dicamhra. 0.0288 2,400 1 48 --.-----

Diehiorophenoxyacetie acid-, 0.0294 12,4- 640 7 - --- --

Dichloroprop 0.0294 640 7- -- --.-

Dieldrin 25.6 0.0625 0.0033' 0.0033'b - -- --
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Waste Site UPR-100-N-24 Phase I Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 1 00-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) Sample Results (mg/kg) and Laboratory Result Qualifier

KdJIJVW4 JIJVWS JlJVW6 JIJVW7
Contaminant Value Direct Ground- River Fuel Spill Cleanup

(mLJg) Exposure water Prtcin Coal Ash Contaminated Staging pile soil Staging pile soil Level
(D) Protection Proet) N 149661 soil N 149717 N 149721 Exceeded
(D) (GWP) E 571295 N 149661 E 571340 E 571335

_____________________ ______ ___________________________E 571295

____________________Pesticides and PCBs

Dinoseb (DNBP) 3.54 80 0.7 -- -- -- - -- -

Endosulfan (1, 11, sulfate) 2.04 480 9.6 0.0112 0.085 UD 0.0029 UD 0.0029 UD 0.0029 UD -

Endin (and ketone, aldehyde) 10.8 24 0.2 0.039 0.140UD 0.068 D 0.005 UD 0.0049 UD RP

Heptachlor 9.53 0.222 0.002' 0.002'b 0.063 UD 0.0022 UD 0.0022 UD 0.0022 UD -

Heptachlor epoxide 83.2 0.11 0.002' 0.002' 0.130OUD 0.0044 UD .I4JXD 0.0043 UD GWP, RP
Methoxychlor 80 400 4 1.67 0. 130 UD 0.0046 UD 0.0046 UD 0.0045 UD -

MCPP [2-(2-Methyl-4- 48.5b
Chiorophenoxy) Propionic Acid] 80 101 164- -- -

Polychlorinated Biphenyls 309 0.59 0 .0 17 ' 0.017' -- ---

PCB Aroclor-1016 107 0.5 0.017' 0.017, 0.005 U 0.015 UD 0.052 UD 0.014 UD -

PCB Aroclor-1221 10.3 0. 0.017' 0.b7 0.015 U 0.042 UD 0.150 UD 0.040 UD -

PCB Aroclor-1232 10.3 0.5 0 .0 17b 0 .0 17 ' 0.005 U 0.011 UD 0.038 UD 0.0099 UD -

PCB Aroclor-1242 44.8 0.5 0 .0 17b 0 .0 17 ' 0.009 U 0O.025 UD 0.088 UD 0.023 UD -

PCB Aroclor- 1248 43.9 0.5 0.017' 0.017' 0.0055 U 0.025 UD 0.088 UD 0.023 UD -

PCB Aroclor-1254 756 0.5 0.017' 0.0 17 ' 0.0054 U 0.014 UD 0.990 D 0.260 D -

PCB Aroclor-1260 82 0.5 0 .0 17 ' 0.0 17 ' 0.0026 U 0.014 UD 0.670 D 0. 190 D
Silvex (tp:2,4,5-) 0.08 640 5 -- -- ----

Toxaphene 95.8 0.909 1 0.2 0.2 4.70OUD 0. 160 UD 0. 160 UD 0.160UD -

Trichlorophenoxyacetic 0.049
acid;2,4,5- 800 L 16 -- -- - ---

_________________ _____ _______ _______PAH_______ ______ ______

Naphthalene 1.19 1,600 16 988 1.80OUD 1101) 0.058 UD 0.057 UD GWP
Acenaptlsylene 6.12 4,800 96 129. 1.40 UD 1.50 3D) 0.044 UD 0.043 UD -

Acenapthene 4.9 4,800 96 129 1.50UD 0.480 UD 0.048 UD 0.048 UD -

Fluorene 7.71 3,200 64 260 0.80 UD 0.260 UD 0.026 UD 0.035 JDX-
Phenanthrene 23.5 24,000 240 1,920 25.0 D 78.0 DX 5.50 D 2.40 D -

Anthracene 23.5 24,000 [ 240 1,920 2.90 JO) 0. 150 UD 0.70 D - 0.480 D ____
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Waste Site UPR-l00-N-24 Phase I Ex-SituBioremediation Plan for
Shallow Petroleum Waste Sites at I100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) Sample Results (mg/kg) and Laboratory Result Qualifier

KdJlJVW4 JIJVW5 JIJVW6 JlJVW7
Contaminant Value Direct Ground- Fuel Spill

(mug) Exoue water River Protection Coal Ash Contaminated Staging pile soil Staging pile soil Cleanup Level
(Expsr Protection (P) N 149661 soil N 149717 N 149721 Exceeded

(D) (GWP) E 571295 N 149661 E 571340 E 571335

________ ________ ________ ____________ ____________ E 571295

PAH
Fluoranthene 49.1 3,200 64 1s 5.40 JD 37.0 DX 4.80 D 1.90 D -

Indeno(1,2,3-cd) 3,470 1.37 0.33 0.33 1.80 lID 0.580 UD 0. 180 XD) 0. 140 DX
pyrene
Pyrene 68 2,400 48 192 1.80 UD 67.0 DX 4.50 D 1.70 D-
Benzo(a)anthracene 360 1.37 0.015 0.015 0.480 UD 190 DX 1.80 DX 0.760 D GWP and RP
Chrysene 200 13.7 0.12 0.1 03730 UD 110 DX 1.30 D 0.630 D GWP and RP
Benzo(b)fluoranthene 880 1.37 0.015 1 0.015 11.00 D 0.20OUD 1.30 D 0.680 D D, GWP, RP
Benzo(k)fluoranthene 2,020 1.37 0.015 0.015 3.50 DX 17.0 DX 0.570 DX 0.320 DX D, GWP, RP
Berrio(a)pyrene 5,500 0.137 0.015 0.015 0.970 UD 0.310 UD 0.031 UD 0.031 IJD
Dibenz(a,h)anthracene 1,790 1.37 0.03 0.03 1.70 UD 0.530 UD 0.053 UD 0.052 UD -

Benzo(g,h,i)perytene 2,680 2,400 48 192 1. 10 UD 0.350 UD 0.035 UD 0.053 JDX-
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Waste Site UPR-l00-N-24 Phase I Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 1 00-N Waste Site Specific Evaluation

Soil cleanup levels in this table are obtained from Table B-4 and B-7 of Appendix B of the 100 Area Remedial Design Report, Remedial Action Work Plan (100 Area RDR/RAWP)
(DOE-RL 2009). Radionuclide soil activities protective of groundwater and the river were calculated tusing RESRAD Version 6.4 (ANL 2007) assuming that no uncontaminated vadose zone
exists between the contaminated zone and groundwater. Nonradionuclide soil concentrations protective of groundwater and the river are based upon application of the" 100 times" rule (Ecology
1996).

bWhere cleanup levels are less than R.DLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based on EPA-approved analytical methods that may
not be available for rapid turnaround analyses. Prior notification and concurrence with the laboratory may be necessasy to analyze to meet this RDL. Actual detection limits may differ from any
RDL.
Where cleanup levels are lets than background, cleanup levels default to background per WAC 173-340-700[4][d] (1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-
Party Agreement Project Managers as discussed in Section 2.1.2.1 of the 100 Area RDRIRAWP (DOE-RL 2009).

dCarcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) using an airborne particulate mass-loading rate of 0.0001 g/m3 
(WDOH 1997).

Toxicity data for this chemical are not available. Cleanup levels ace based on surrogate chemicals:
Contaminant: acenapshylene; surrogate: acenapshene
Contaminant: benzo(g,hJi)petylene; surrogate: pyrene
Contaminant: bis(2-chloroesthoxy)methane; surrogate: bis(2-clsloroethyl)etser
Contaminant: chloro-3-mcthylphenol; 4-; surrogate: methylphenol; 3-
Contaminant: dichioroprop (pesticide); surrogate: dichlorophenoxyacetic acid; 2,4-; (2,4-1))
Contaminant: phenathrene; surrogate: anthracene

fNo parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk Calculations database or other databases to calculate
cleanup levels (WAC 173-340-730(3)(aXiii), 1996 [Method B for surface waters]).

8 The soil cleanup value for PCBs is bared on the fornula presented in WAC 173-340-740(3XaXiiiXB) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils) from
the EPA Integrated Risk Information System (IRIS) on the intemet at < http://www.epa.gov/itis >.

-- Not analyzed for, or not applicable.
B Analyte war found in the associated method blank as well as in the sample.
J Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.
M Sample duplicate precision not met.
N Recovery exceeds upper or lower control limits
P This flag is used for an aroclor target analyse where there is greater than 25% difference for detected concentrations between the two gas chromnatograph columns.
* Analyzed for but not detected.
* Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Soil Cleanup Level source: DOE-RL, 2006b, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, OOE/RL-2005-93, Rev. 0, U.S. Departmsent of Energy, Richland Operations
Office, Richland, Washington.
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Waste Site IJPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Waste Site: UPR-100-N-36
Waste Description: The UPR-100-N-36 waste site resulted from numerous spills of diesel fuel and motor oil used for

normal operations and maintenance occurred over a 13 year period when the area was used as a
diesel air compressor staging area located between the 153N and 184N buildings. During
excavation between 184-N and 153-N strong smell of petroleum was noted. The approximately
3,333 m3' area was designated as UJPR-1I00-N-36 and identified for remove, treat and dispose.

Sample Date: May 31, 2011 (3 samples) and June 14, 2011 (1 sample)
Sample & Remediation Three in-process samples were collected on May 31, 2011 including one from the stained soil
Summary: and one from a hardened black material (see photo below) discovered during excavation of UPR-

100-N-36. A forth soil in-process sample (HEIS # J1JCF9) was collected from soil placed in the
staging pile area.

Potential Candidate for
ex-situ bioremediation YES ___, NO X

Summary: Because the UPR-100-N-36 wastes site is collocated with the 153-N and 183N building
foundations and waste site pipelines 100-N-61, 100-N-84:1 100-N-84:3 and 100-N-
103:1 a large amount of debris was removed along with the soil. The pipelines and
larger pieces of concrete foundation were removed for disposal at the ERDF. The UPR-
I 00-N-3 6 soil stockpiled contains a mixture of the black material represented by in-
process sample JIJCH2. The analytical results this material presents the only source of
petroleum product contamination above the RAG within the UPR-1I 0-N-36 waste site
remnediation boundary. Because of the hardness of the material it is technically
unsuitable for ex-situ bioremediation. Additionally this material is of limited quantity in
the soil removed from the UPR-1I00-N-36 waste site resulting in this site being
identified as not requiring ex-situ bioremediation.

WCH, 2011, Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N, CCN-157653, Washington Closure
Hanford, Richland Washington.
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Waste Site IJPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Figure 1. Excerpt from Approved UPR-100-N-36 Remediation Design

R I
Z/
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Waste Site UPR-100-N-36 Phase I Ex-Sjtu Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (pCi/g), Sample results (pCilg) and Laboratory Result Qualifier

J1JCHO J1JCH1 -JIJCH2 JIJCF9
Soil near Soil from

Ground- concrete Black staging pile
Direct water River Stained Soil structure material area

Exposure Protection Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Contaminant -(DE) -(GWP) - (RtP) E 571265 E 571286 E 571278 E 571326 Exceeded

Radionuclides

Ag (silver)-108m 2.38 -- - -- -- --

Americium-241 32.1 -- -0.00113 U 0.0245 U -0.0489 U -0.0 182 U -

Carbon- 14 8.69 -- -- -- -- -- -- -

Cesium-137 6.2 1,465 2,930 -0.00531 U -0.000265 U -0.0163 U 0.00430 U -

Cobalt-60 1.4 13,900 27,800 -0.00578 U 0.000508 U 0.00888 U 0.0421 U -

Curium-243 22.1 - -- -- -- -- -- -

Europium-152 3.3 - 0.0117 U -0.00589 U -0. 0210 U -0.0449 U

Europium-154 3 - -0.0125 U 0.0106 U 0.0442 U 0.00601 U -

Europium-155 125 --- 0.0276 U 0.00347 U 0.00682 U 0.0386 U

Iodine-129 0.25' 0.5 0.25 b -- -- -- -- -

Neptunium-237 2.44 0.9 1.8 ---- -

Nickel-63 4,013 83 166 - -- --

Niobium-94 2.43 -- --- -- -

Plutonium-238 388 - -- -- --

Plutonium-239/240 35.1 -- --- -- -

Potassium-40 16.6' 16.60 16.6' -- -- - -- -

Radium-226 1.05 -- -- 0.363 U 0,336 U 0.675 0.321 -

Radium-228 1.69 -- -- -- -- -- -- -

Strontium-90 4.5 27.6 55.2 -0.0278 U -0.0287 U 0.0325 U 0.0362 U -

Technetium-99 5.8 0.46 0.92 -- -- -- -- -

Thorium-228 2.26 -- -- - -- --

Thoriuni-230 2.96 - -- --

Thorium-232 1.3 -- -- - -

Tritium (H-3) d 459 12.6 25.2 - -- --

Uranium-233/234 - 1.10 1.10 1.10 0.0114U 0.0734 U 0. 122 U 0.180 -

Uranium-235 0.61 0.5___ 0.5 b__ -0.0131 U 0.00 U -0.00153U -0.00130 U

Uraniuni-238 1.1c 1.10 1.10 0. 167 U 0.0734 U 0.0902 U 0.309 -
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Waste Site UPR-100-N-36 Phase 1 Ex-Silu Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil___ Clau Levelsmg____ Sample Results (mg/kg) and Laboratory Result Qualifier

JIJCHO J1JCHI J1JCH2 JIJCF9
Soil near I Soil from

Ground- concrete I Black Istaging pile
Direct water River Stained Soil structure I material area

Exposure Protection Protection N 149373 N 149386 I N 149387 I N 149762 Cleanup Level
Contaminant - (DE) -(GWP (RP) E 571265 E 571286 E 571278 E 571326 Exceeded

Metas 
Antimony 32 5- 50 0.37U 0.37 U 0.36 U 0.39 U
Arsenic 20' 20c 20' 2.0 1.3 2.4 1.8 -

Barium 5,600 200 400 49.8 X 43.1 X 47.6 X 56.1 XM -

Beryllium 10.4 1.51' 1.51, 0.032 U 0.032 U 0.031 U 0.034 U -

Boron 7,200 320 __8 0.96 U 0.95 U 1.3 B 1.3 B -

Cadmium 13.9 0.81' 0.81' 0.047 B 0.041 B 0.062 B 0.20 -

Chromium, Total 80,000 18.5' 18.5c 8.1 X 3.8 X 1.X 8.SX)M -

Chromium VI 2.1 4.8 2 0.154 U 0. 154 U 0.15U 0.154 U -

Cobalt 24 15.70 __9 8.7 X '10.2 X 5.8 X 10.0 X -

Copper 2,960 59.2 22.00 16.5 X 16.8 X 11.0X 20.1 X -

Lead 353 10.2' 10.2' 2.9 2.5 5.6 47.7 XNM -

Lithium 160 33.50 - -- -- -- -- --

Manganese 3,760 5120 512' 267 X 296 X 218 X 335 X
Mercury 24 0.33' 0.33'0 0.0058 U 0.0058 U 0.056 B -

Methyl Mercury 8 0.16 0.16 -- -- -- -- -

Molybdenum 400 8 __9 0.48 B 0.43 B 0.27 B 0.83 B -

Nickel 1,600 19.10 27.4 11.9 X 6.8 X 20.9 X 11.7 X GW
Selenium 400 5 1 0.84 U 0.83 U 0.82 U 0.93 B -

Silver 400 8 0.73c 0. 16 U 0. 15 U 0.15 U 0.16U -

Strontium 48,000 960 -- g -- -- -- -

Thalliumn 5.6 0.5 b 0.5

Tin 48,000 960 -- - - -

Uranium (soluble salts) 240 3.21. 3.210- -- -

Vanadium 560 85.1'0- 59.3 X 66.8 X 44.2 X 57.6 X -

Zinc 24,000 480 67.80 44.2 X 43.1 X 36.3 X 77.8 X RP
TPH

Diesel Range Organics (C IO-C36 200 200 200 5.60 0.990 U 14000 D 180.0 N D, GW, RP

Motor Oil (C IO-C28) 200 200_. 200 2.70 Jt 0.670 U 8100 D 120.0 N D, GW, RP
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Waste Site UPR-l00-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
_________________________Waste Sites at 100-N Waste Site Specific Evaluation

- Soil Cleanup Levels (mg/kg) Sample Results (mg/kg) and Laboratory Result Qualifier

J1CH0 J1JCH1 - J1JCII2 JIJCF9
Soil near Soil fromn

Ground- concrete Black staging pile
Direct water River Stained Soil structure material area

Exposure Protection Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Contaminant - (DE) (GWP) (RP) E 571265 E 571286 E 571278 E 571326 Exceeded

__________ ~Volatie Organics _______________ _______

Acetone 72,000 720 -- 0.037 0.020 0.037 0.00911J-
Carbon Tetrachloride 7.69 0.0337 0.05 j 0.00063 U 0.00060 U 0.00063 U 0.00055 U -

Methylene Chloride 133 0.5 0.94 0.0021 JB 0.0017 JB 0.0017 SB 0.00087 JBT -

Toluene 6,400 64 1,360 j 0.00069 U 0.00066 U 0.00069 U 0.00061 U -

Xylene 16,000 160 -- 1 0.00061 U 0.00058 U 0.00061 U 0.00054 U I -

Semnivolatiles
Acenapthene 4,800 96 129 0.013 J 0.011 U 1. 100UD 0. 130 iT -

Acenapthylene 4,800 96 129 0.00017 U 0.018 U 1.700 UD 0.017 U.-
Anthracene 24,000 240 1,920 0.027 J 0.018 U 1.700 UD 0.610 T
Benzo(a)anthracene 1.37 0.015" 0.015' 0.092 J 0.021 U 3.900 JD 1.80 00 D, GW, RP
Benzo(a)pyrene 0.137 0.015" 0.015' 0.084 J 0.021 U 6.400 JD 1.000 D, GW, RP
Benzo(b)fluoranthene 1.37 0.015" 0 .0 15 b 0.130 J 0.027 U 2.700 JD 1.800 K D, GW, RP
Benzo(k)fluoranthene 1.37 0 .0 1 5 b 0.015b 0.040 U 0.041 U 4.100 UD 0.040 UK GW, RP
Benzo(g,h,i)perylene '2,400 48 192 0.047 J 0.017 U 7.000 JID 0.480 -

Bis(2-chloro-l-methylethyl) ether 14.3 0.3 7.5 -- --- -- -

Bis(2-chloroethoxy)methane 0.909 0.33"' 0.33'b 0.023 U 0.024 U 2.400 UD 0.023 U
Bis(2-chloroethyl) ether 0.909 0 .3 3 b 0.33"b 0.017 U 0.017 U 1.700 UD 0.016 U
Bis(2-ethylhexyl)phthalate 71.4 0.6 0.36 0.072 JO 0.073 JB 8.400 JBD 0. 140 JO GW, RP
Bromophenylphenyl ether; 4- -- -- -- 0.019 U 0.020 U 1.900 UD 0.019 U -

Butylbenzylphthalate 16,000 320 250 0.043 U 0.045 U 4.400 UD 0.043 U -

Carbazole 50 0.438 -- 0.036 U 0.037 U 3.70 UD 0.250 JT GW
Chloro-3-methylphenol; 4-r 4,000 80 -- 0.066 U 0.068 U 6.800 UD 0.065 U -

Chloroanilene; 4- 320 6.4 -- 0.082 U 0.085 U 8.400 UD 0.08 1 U -

Chloronaphthalene; 2- 6,400 64 206 0.010 U 0.010 U 1.000 UD 0.0099 U -

Chlorophenol;2- 400 4 19.34 0.021 U 0.022 U 2.200 UD 0.021 U -

Chlorophenylphenyl ether; 4- -- -- -- 0.021 U 0.022 U 2.200 UD 0.021 U -

Chrysene 13.7 0.12 0.1" 0. 120 J 0.028 U 2.800 UD 1.600 GW
Dibenz(a,h)assthracene 1.37 0.03'b 0.03" 0.019 U 0.020 U 1.900 UD 0.019 U
Dibenzofuan 160 3.2 -- 0.20 U 0.021 U 2.000 UD 0.0473 J
Dichlorobenzene; 1,2- 7,200 60 540 0.22 U 0.023 U 2.300 UD 0.022 U -
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Waste Site UPR-l00-N-36 Phaae 1 Ex-Situ Bioremedjation Plan for Shallow Petroleum
_______________________Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)' Sample Results (mg/kg) and Laboratory Result Qualifier

{- JlJCHO JlJCH1 JIJCH2 J1JCF9
Soil near Soil from

Direct water River Stained Soil structure material area

Exposure Protection Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Containan_(DE (GWP) (RP) . E 571265 E 571286. - E 571278 E 571326 Exceeded

Semnivolatiles
Dichlorobenzene, 1,3- 2,400 24 80 0.12 U 0.012 U 1.200 UD 0.012 U -

Dichlorobenzene; 1,4- 41.7 0 .33b 0.972 0.014 U 0.014 U 1.400 UD 0.013 U -

Dichlorobenzidine; 3,3- 2.22 0.33'b 0.33'b 0.090 U 0.093 U 9.200 UD 0.089 U -

Dichlorophenol; 2,4- 240 4.8 18.6 0.010 U 0.010 U 1.00 UD 0.0099 U -

Diethylphthalate 64,000 1,280 4,600 0.072 JB 0.075 JB 5.800 JBD 0.026 U -

Dimethylphthalate 80,000 1,600 14,400 0.023 U 0.024 U 2.400 UD 0.023 U -

Dimethylphenol; 2,4- 1,600 32 110.6 0.066 U 0.068 U 6.800 UD 0.065 U -

Di-n-butylphthalate 8,000 160 540 0.029 U 0.030 U 3.000OUD 0. 1501 J
Di-n-octylphthalate 1,600 32 -- 0.014 U 0.015 U 1.500 UD -

Dinitro-2-methylphenol; 4,6- 8 0.3b -- 0.330 U 0.340 U 34.000 UD 0.330 U -

Dinitrophenol; 2,4- 160 3.2 14 0.330 U 0.350 U 34.000 UD 0.330 U -

Dinitrotoluene; 2,4- 160 3.2 0.33 b 0.066 U 0.068 U 6.800 UD 0.065 U -

Dinitrotoluene; 2,6- 80 1.6 136 0.028 U 0.029 U 2.900 UD 0.028 U -

Ethylene glycol 160,000 320 -- -- -- - -- -- --

Fluoranthene 3,200 64 18 0.210 J 0.037 U 3.700 UD 4.00 -

Fluorene 3,200 64 260 0.018 0.019 U 1.800 UD 0. 1303 J
Hexachlorobenzene 0.625 0.33 b 0.33 b 0.029 U 0.030 U 3.000 UD 0.029 U
Hexachlorobutadiene 12.8 0 .3 3 b 0 .3 3 b 0.010 U 0.010 U 1.000OUD 0.0099 U -

Hexachlorocyclopentadiene 480 5 48 0.050 U 0.052 U 5. 100 UTD 0.049 U -

Hexachloroetbane 71.4 0.313 0.38 0.021 U 0.022 U 2.200 UD 0.021 U -

Hydrazine 0.333 0 .3 3 b -- -- -- - -- -

Indeno(1,2,3-cd) pyrene 1.37 0 .33 b 0 .3 3 b 0.040 J 0.023 U 2.300 UD 0.460 -

Isophorone 1,050 9.21 1.68 0.017 U 0.018 U 1.700 UD 0.017 U -

Methyinaphthalene; 2- 320 3.2 -- 0.019 U 0.020 U 1.900 UD 0.019 U -

Methylphenol; 2- (cresol;o-) 4,000 80 -- 0.013 U 0.013 U 1.300 UD 0.013 U -

Methylphenol; 4- (cresol;p-) 400 8 -- 0.033 U 0.034 U 3.400 UD 0.033 U -

Naphthalene 1,600 16 988 0.013 U 0.032 U 3.200 UD 0.031 U -

Nitroaniline; 2- 240 2.4 -- 0.050 U 0.052 U 5.10OUD 0.049 U -

Nitroaniline;, 3- 24 0.33 -- 0.073 U 0.076 U 7.500 UD 0.072 U -

Nitroaniline; 4- 47.6 1 0.33 -- 0.073 U 0.075 U 7.400 UD 0.072 U -
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Waste Site UPR-l00-N-36 Phase I Ex-Situ Bioremedjation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels mgk'Sample Results (mg/kg) and Laboratory Result Qualifier

- J1JCHO J1JCH1 - JIJCH2 JIJCF9{ Soil near Soil from

Direct water River Stained Soil structure material area
Exposure Protection Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level

Contaminan (DE (GWP) (RP) , E 571265 E 571286 - E 571278 1 E 571326 Exceeded
Sermivolatiles

Nitrobenzene 160 1.6 3.4 0.022 U 0.023 U 2.300 Ut) 0.022 U -

Nitrophenol; 2- -- -- -- 0.010 U 0.010 U 1.000 Ut) 0.0099 U -

Nitrophenol; 4- 640 12.8 1,254 0.097 U 0. 100 U 9.900 UD 0.096 U
Nitroso-di-n-propylamnine;N- 0 .3 3  0 .3 3 ' 0.33 b 0.031 U 0.032 U 3.200 UD 0.031 U -

Nitrosodiphenylamine;N- 204 1.79 1.946 0.021 U 0.022 U 2.200 UD 0.021 U -

Pentachlorophenol 8.33 0.33 0.33 b 0.330 U 0.340 U 34.000 Ut) 0.330 U -

Phenanthrene' 24,000 240 1,920 0. 110 1 0.018 U 1.700 UD 1.700 -

Phenol 24,000 480 4,200 0.018 U 0.019 U 1.800 Ut) 0.18 U -

Pyrene 2,400 48 192 0.210 J 0.013 U 9.100OJD 3.600 T
Tributyl Phosphate 185 33b -- -- -- -- -- -

Trichlorobenzene; 1,2,4- 800 7 45.4 0.028 U 0.029 U 2.900 Ut) 0.028 U -

Trichlorophenol; 2,4,5- 8,000 80 -- 0.0O0OU 0.OIOU 1.000UD 0.0099 U
Trichlorophenol; 2,4,6- 90.9 0.795 0.42 0.010 U 0.010 U 1.000 UD 0.0099 U GW, RP

______________________Pesticides and PCBs
Aldrin 0.0588 0 .0 0 16 5 ' 0 .00 16 5 ' 0.00027 U 0.00026 U 0.0026 UD 0.00024 U
BH7 C, alpha 0.159 0 .0 0 16 5b 0 .0 0 16 5 b 0.00023 U 0.00022 U 0.0022 UD 0.00021 U -

BHC, beta 0.556 0.00486 0.00554 0.00070 U 0.00070 U 0.0069 Ut) 0.00064 UN -

B1-C, delta -- -- -- 0.00043 U 0.00042 U 0.0042 UD 0.00038 UN -

BHC, gamma (Lindane) 0.769 0.00673 0.0038 0.00049 U 0.00049 U 0.0048 UD 0.00045 U -

Chlordane (alpha, gamma) 2.86 0.025 0 .0  16 5 ' .00034 U 0.00034 U 0.0033 UD 0.00031 U -

Dalapon 2,400 20--- -- -

Db; 2,4- 640 12.8 --- -- -

DDD, 4,4'- 4.17 0.0365 0 .0 0 33 b 0.00058 U 0.00057 U 0.0057 UD 0.00052 UN -

DDE, 4,4'- 2.94 0.0257 0.0033'b 0.00025 U 0.00025 U 0.0025 UD 0.00023 U -

_____________________ _______ ________ Pesticides and PCBs _____ _____ ___________

DDT, 4,4'- 2.94 0.0257 0.0033 b 0.00063 U 0.00062 U 0.0061 Ut) 0.009533t --

Dicambra 2,400 48 -- -- -- ----
Dichlorophenoxyacetic acid; 2,4- 640 7--- - - - I ---

Dichloroprop, 640 7____ -- - ______I -
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Waste Site UPR-100-N-36 Phase I Ex-Situ Bioremedjation Plan for Shallow Petroleum
Waste Sites at 1 00-N Waste Site Specific Evaluation

SoilCl aup Lvels(mg/g)'Sample Results (mg/kg) and Laboratory Result Qualifier

J1JCHO J1JCHI JIJCH2 JlJCF9
Soil near Soil from

Ground- concrete Black s taging pile
Direct water River Stained Soil structure material area

Exposure Protection Protection N 149373 N 149386 N 149387 I N 149762 Cleanup Level
Contaminant - (DE) -(GWP) - (RP) , E 571265 E 571286 E 571278 E 571326 Exceeded

___________________Pesticides and PCBs

Dichloroprop 640 7 -- -- -- -- -

Dieldrin 0.0625 0.0033 b 0.0033"b 0.00022 U 0.00022 U 0.0022 UD 0.0020 UD -

Dinoseb (DNBP) 80 0.7 -- -- -- -- -- -

Endosulfan (1, 11, sulfate) 480 9.6 0.0112 0.00029 U 0.000 18 U 0.014 JXD 0.00028 UN RP
Endrin (and ketone, aldehyde) 24 0.2 0.039 0.00032 U 0.00051 U 0.030 XD 0.00047 UN -

Heptachlor 0.222 0.02b 0 .0 0 2 b 0.00023 U 0.00022 U 0.0022 UD 0.00023 JX GW, uP
Heptachlor epoxide 0.11 0.002 b 0.0 2" 0.00045 U 0.00045 U 0.0044 UD 0.0029 XN GW, RP
Methoxychlor 400 4 1.67 0.00048 U 0.00047 U 0.0047 UD 0.0043 UD -

MCPP [2-(2-Methyl-4-
Chlorophenoxy) Propionic Acid] 80 10" 164 -- -- -- -- -

Polychlorinated Biphenyls 0 .5h 0.017"b 0.017" - -- --- -

PCB Aroclor-1016 0.5 0 .0 17 b 0.017"b 0.0029 U 0.0029 U 0.0029 U 0.0027 U
PCBAroclor-1221 0.5 0.017 " 0 .0 1 7 b 0.0085 U 0.0084 U 0.0083 U 0.0079 U_ -

PCB Aroclor-1232 0.5 0.017 b 0 .0 1 7 b 0.0021 U 0.0021 U 0.0021 U 0.0020 U -

PCB Aroclor-1242 0.5 0 .0 17 b 0 .0 1 7 b 0.0049 U 0.0049 U 0.0048 U 0.0046 U -

PCB Aroclor- 1248 0.5 0.017"b 0 .0 17 b 0.0049 U 0.0049 U 0.0048 U 0.0046 U -

PCB Aroclor-1254 0.5 0.017"b 0 .0 17 b 0.0027 U 0.0027 U 0.0027 U 0.077 GWP, RP
PCB Aroclor-1260 0.5 0.017"b 0 .0 17 b 0.0027 U 0.0027 U 0.0027 U 0.044 N GWP, R
Silvex (tp;2,4,5-) 640 5 -- -- -- -- --

Toxaphene 0.909 0.2"0. 0.017 U 0.017 U 0. 160 UD 0.I150UD -

Trichlorophenoxyacetic
acid;2,4,5- 800 16 -- - -- --
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Waste Site UPR-l00-N-36 Phase I Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

SoilCl aup evel mgfg)'Sample Results (mg/kg) and Laboratory Result Qualifier

JIJCHO JlIJCH1 - JlJCH2 JlJCF9
Soil near Soil from

Ground- concrete Black staging pile
Direct water River Stained Soil structure material area

Exposure Protection Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Contaminant (DE) -(GWP) (RP) E 571265 - E 571286 - E 571278 E 571326 Exceeded

AH
Naphthalene 1,600 16 988 0.013 U 0.013 U 0.100 JD 0.058 UD -

Acenapthylene 4,800 96 129 0.0064 U 0.0095 U 0.046 UD 0.043 UD -

Acenapthene 4,800 96 129 0.010 U 0.011 U 0.051 UD 0.048 UD -

Fluorene 3,200 64 260 0.022 IA 0.0056 U 0.027 UD 0.990 D -

Phenanthrene 24,000 240 1,920 0.160 0.013 U 0.061 UD 5.80 D -

Anthracene 24,000 240 1 1,920 0.054 0.0032 U 0.016 IJD 2.30 D -

Fluoranthene 3,200 64 18 0.290 0.0 14 U 0.066 UD 9.500 D
Indeno(1,2,3-cd) pyrene 1.37 0.33 0.33 0.074 0.013 U 0.061 UD 1.70 D -

Pyrene 2,400 48 - 192 0.350 0.0 13 U 0.580 DX 10.0 D-
Benzo(a)anthracene 1.37 0 .0 1 5 b 0 .0 1 5 b 0.160 0.0034 U 0.016 UD 4.500D D, GW, RP
Chrysene 13.7 0.12 -0.1 0.140 0.0051 U 0.740 XD 3.60 D GW, RP-
Benzo(b)fluoranthene 1.37 0 .0 15 b 0 .0 15 b 0.089 X 0.0044 U 1.100 DX 2.30 D D, GW, RP
Benzo(k)fluoranthene 1.37 0 .0 15 b 0 .0 15 ' 0.057 0,0042 U 3.2000D 1.400D D, GW, RP
Benzo(a)pyrene 0.137 0.015'b 0.01 b 0.140 0.0068 U 0.033 UD 2.900 D, GW, RP
Dibenz(a,h)antlsracene 1.37 0.03 03 0.020 JX 0.012 U 0.056 UD 0.360 DX GW, RP
Benzo(g,h,i)perylene 2,400 48 192 0.03 8 X 0.0076 U 0.037 UD 0.640 DX -
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil cleanup levels in this table are obtained from Table B-4 and B-7 of Appendix B of the 100 Area Remedial Design ReporvRemedial Action Work Plan (100 Area RDRIRAWP)
(DOE-RL 2009). Radionuclide soil activities protective of groundwater and tbe river were calculated using RESRAD Version 6.4 (ANL 2007) assumning tbat no uncontaminated vadose
zone exists between the contaminated zone and groundwater. Nonradionuclide soil concentrations protective of groundwater and the river are based upon application of the "100 times"
rule (Ecology 1996).

bWhere cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based on EPA-approved analytical methods that
may not be available for rapid turnaround analyses. Prior notification and concurrence with the laboratory may be necessary to analyze to meet tbis RDL. Actual detection limits may
differ from any RDL.

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700[4][d] (1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the
Tri-Party Agreement Project Managers as discussed in Section 2.1.2.1 of the 100 Area RDR/RAWrP (DOE-RL 2009).
dCarcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) using an airborne particulate mass-loading rate ofO00001 g/m3 

(WDOH
1997).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3), 1996) using an airborne particulate mass-loading rate of 0.0001 ghns3 

(WUOH
1997).
Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: acenapthylene; surrogate: acettapthene
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene
Contaminant: bis(2-clsoroethoxy)methane; surrogate: bis(2-chloroethyl)ether
Contaminant: chloro-3-methylphenol; 4-; surrogate: methylphenol; 3-
Contaminant: dichioroprop (pesticide); surrogate: dichlorophenoxyacetic acid; 2,4-; (2,4-D)
Contaminant: phenathrene; surrogate: anthrecene

9No parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk Calculations database or other databascs to calculate
cleanup levels (WAG 173-340-730(3X(aXiii). 1996 [Method B for surface waters]).

The soil cleanup value for PCBs is based on the formula presented in WAG 173-340-740(3X(aXiiiXB) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
from the EPA Integrated Risk Information System (IRIS) on the internet at <hbttp://www.epa.gov/iris >.

-- Not analyzed for, or not applicable.
B Analyte was found in the associated method blank as well as in the sample.
D Sample results are obtained from a dilution; the surrogate or matrix spike recoveries reported are calculated from diluted samples
J Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.
K Benzo (b&k) fluoranthene are unresolved due to matrix, result is reported as Benzo(b fluoranthene.
M Sample duplicate precision not met.
N Recovery exceeds upper or lower control limita
T Matrix spike and matrix spike duplicate; Recovery exceeds upper or lower control limits.
U Analyzed for but not detected.
* Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Soil Cleanup Level source: DOE-RL, 2006b, Remedial Design ReportiRemedial Action Work Plan for the 100-N Area, DOE/RL-2005-93, Rev. 0, U. S. Department of
Energy. Richland Operations Office, Richland, Washington.
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300 Area Closure Project Status
January 12, 2012

100/300 Area Combined Unit Manager Meeting

Ongoing Activities

*324 - Remediation evaluation study published, with DOE Technical Assistance Group..
*309 - Completed above-grade demolition, turn over to subcontractor for reactor removal.
*340 - Completed above-grade demolition of complex facilities and turn over to subcontractor.

Waste site remediation. has been initiated.
*Completing remediation of 321 and 3706 waste site areas.
*Preparing to place source term array and grout sources in 3730 Gamima Irradiation Facility.

Current Demolition Preparations & Activities

*Commence 308 demolition.
*Continue preparations for 309 reactor core removal.
*Complete 320 building demolition.
*Complete 337-B caisson asbestos abatement and backfill site.
*Prepare procurement for subcontractor waste site remediation services south of Apple St.

60-Day Project Look Ahead

*Continue 340 Complex waste site remediation and finalize engineering for vault removal.
*Initiate demolition of 308. Finalize engineering for TRIGA reactor removal.
*Complete below-grade demolition and backfill of 320 Building.
*Complete 327 below-grade demolition.
*Complete work at the 337 Complex, backfill and close area.
*Initiate north of Apple (Zone 7) process sewer remediation.
*Complete remediation of 321 and 3706 remediation areas.
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Environmental Protection Mission Completion Project
January 12, 2012

Orphan Sites Evaluations
*The 10O0-F/11.-2/IU.-6 Area - Segment 5 Orphan Sites Evaluation Report, Rev. 0 was

transmitted to RL onl 2/20/1 1.

Long-Term Stewardship
* RL review comments on the consolidated Draft, 1 00-F7/IU-2/IU.-6 - Segment 2 turnover

and transition package is currently being incorporated.
" Continue drafting of the 100-F/IU-2/IU-6 - Segment 3 turnover and transition package,

and interim remedial action reports.

River Corridor Baseline Risk Assessment
*The Draft C Ecological Risk Assessment report (Volume 1) regulator review period has

ended. EPA/Ecology did not comment directly on the report, instead focusing on review
of the 1 00-K RI/FS and proposed plan. None of the EPA or Ecology comments on the
1 00-K reports directly affected the RCBRA Draft C Ecological Risk Assessment. The
RCBRA is being finalized and will be issued as a Rev 0 document with no significant
changes.

Remedial Investigation of Hanford Site Releases to the Columbia River
" Regulator comments on the Draft A screening level ecological risk assessment were

received on December 27. Comment review and incorporation were initiated. Comment
resolution meetings are being planned.

* The Draft A human health risk assessment was delivered to DOE on January 4, 2012 for
initiation of the regulator review.

Document Review Look-Ahead

Document Regulator Review Start Duration
Columbia River Component Risk January 2012 45 days
Assessment - Baseline Human Health
Risk Assessment Report (DOE/RL-
2010-117, Draft A, Volume 11) ___________ ________


